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Surgically 
clean 


but... 


Unless supported by efficient skin disinfection, even 
the most rigid of aseptic measures may not provide 
adequate protection against infection. That's why an 
ever-growing number of surgeons use a pre-operative 


skin disinfectant in addition to performing the aseptic 


ritual. @ Surgeons who use Tincture Metaphen have 
very real assurance as to the high antiseptic power, 
prolonged action and relative freedom from tissue 
irritation of this agent. Two independent investiga- 
tors, after a thorough study” of fifteen commonly 
used antiseptics, designated Tincture Metaphen 1 :200 
the most effective'agent tested in these respects. @ Op 
the oral mucosa, this agent was found to reduce bac- 


REG THADE MARK 


terial count 95% to 100% within five minutes; to 
have, in substantial excess over any other antiseptic 
agent tested, a duration of action of two hours; ani 
to produce only slight irritation in some cases, none 


_in the others. @ Tincture Metaphen does not appre- 


ciably precipitate blood serum; does not affect sur- 
gical instruments or rubber gloves; and is stall« 
when exposed to air in ordinary use. @ These advan. 
tages on paper can be yours in practice, Tincture 
Metaphen is conveniently available in }-, 1-, 4-, |6- 
and 80-fluid ounce bottles. Assotr Lasoraroni:: 


Pry, Box 3698, G.P.0., Sydney 


*Meyer, E., and Arnold, L., 
Amer, J. Digest. 5:418. 


TINCTURE OF ANHYORO. 
MERCURY. ORTHOCRESOL, 


4 
‘ 
/ 


j 
= 
rf 
e 
> 
y 
| 


| 
4 


The Australian and New Zealand 
JOURNAL OF SURGERY 


Vol. 25—No. 4 


MAY, 1956 


COARCTATION OF THE AORTA 


By Joun Haywarp 


Royal Melbourne Hospital 


hae paper is based on the work of ten 
Australasian surgeons each of whom has 
furnished the results of all the patients with 
coarctation of the aorta on whom he has 
operated. 


A total of 93 cases was explored. Three 
were inoperable and the remaining 90 
patients had their coarctation resected. In 
81, direct end-to-end anastomosis of the aorta 
was performed after the resection. Two had 
subclavian aortic anastomosis and, in the 
remaining seven, aortic continuity was re- 
stored by the insertion of a preserved aortic 
homograft. There were eight operative deaths 
(9 per cent.). 


Eighty-nine of the resected cases were of 
the adult type. Only one was of the infantile 
type with a patent ductus opening distal to 
the coarctation. In all, the coarctation was 
in the usual position. No coarctation in the 
lower thoracic aorta or in the abdominal 
aorta seems to have been found in this part 
of the world. This is surprising, because 
Sloan et alii (1953) found four cases of 
Coarctation at an unusual site among 125 
sur:ically confirmed cases. 


The distribution of cases among individual 
surgeons is of some interest (Table 1). 


The three largest series are all from four 
surgeons in one city (76 cases). The re- 
maining 14 cases are all that are reported 
from the rest of Australia and New Zealand. 
It is known that other cases have been 
operated on by two or three other surgeons 
who have not submitted their figures, but 
they are few; and the surgeons who have 
co-operated report that they have seldom 
refused to operate on patients referred to 
them except, in young children, to wait for 
a more suitable age. If Burford’s (1950) 
figure of 1 per 1,000 births is correct for 
the incidence of coarctation, in our total 
population of about ten million there must 
be many other patients with the anomaly who 
have not been sent to a surgeon. Presumably 
over a wide area of this country there are 
general practitioners and physicians who 
either fail to diagnose the condition or who 
disapprove of its surgical correction. 


AGE AND THE INDICATIONS FOR OPERATION 


Every patient diagnosed with aortic co- 
arctation which appears resectable should be 


TABLE 1 
DISTRIBUTION OF CASES AMONG INDIVIDUAL SURGEONS 
| 
| | | | Total 
urgeon 47* 15 14 4 | 1 | 1 1 90 
| lortality 3 1 3 0 0 0 1 0 0 8 


*Combined figures of two surgeons. 
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considered for operation. The age of the 
patient at the time of diagnosis has an 
important bearing here, and the problem of 
the proper relation between age and resection 
has exercised physicians and surgeons all 
over the world without the emergence of uni- 


formity of opinion. 


Gross (1949) states that it is wise to avoid 
operation before 6 or 8 years of age unless 
there are specific reasons for earlier inter- 
vention, because the lumen provided at 
operation may become insufficient as_ the 
child grows to maturity, and the risks of 
operation in very young children may be 
higher because the collateral channels may 
not yet be well developed. Clagett et alii 
(1951) regard between 15 and 20 years as the 
best age for operation but Bahnson (1952) 
writes that between 6 and 15 years is the best 
and Sealy (1953) states that the technical 
advantages between 5 and 10 years outweigh 
any consideration of further growth at the 


anastomotic site. 


Though the operation is undoubtedly 
easiest to do in late childhood, our figures 
summarized in decades (Table 2) reveal the 
interesting observation that, at least in our 
hands, the risk of operation does not increase 
with age. Obviously technical difficulties can 
be overcome and the surgeon should not 
operate in childhood because it is easier if 
the child would be better left till he is older. 


TABLE 2 


of 230/140 mm. Hg. and a pre-operatiy. 
cerebral vascular accident, had an elasti 
aorta with very little atheroma at the site o 
section and the anastomosis was easy. Th 
possible technical difficulties in older patient 
should not be feared, but faced. With moder 
instruments and materials for grafts, if neces 
sary, there will be few aortic walls whic 
cannot be successfully anastomosed by 
surgeon skilled in vascular work. In shor! 
the variation with age in the technical di/ 
ficulties of the operation should not be made 
an important factor influencing the decision 
for or against operation, or in choosing the 
time when it should be done. 


The relation of age to the indication for 
resection of a coarctation may be summarized 
as follows: 


(a) Patients without symptoms 

(1) Children without symptoms are prob- 
ably best left till adolescence. The best time 
is shortly after the pubertal period of rapid 
growth. 


(2) Adolescents, and adults up to the age 
of about 30, should be operated on. 


(3) The further a patient goes beyond 
the age of 30 without symptoms, the more 
likely he is to belong to the 26 per cent. 
(Riefenstein et alii, 1947) who will die of 
other causes and not of the coarctation or its 
effects. The indication for operation there- 


Age at operation 0-9 


10-19 | 20-29 | 30-39 | 40-49 | Total 


Number of cases 18 40 
Operative deaths 1 4 


93 
8 


25 8 2 
2 1 0 


The atheroma which develops in cases of 
coarctation is well known to increase with 
age but it is seldom severe enough to cause 
technical difficulties before the age of 20 
years and, in my experience with older 
patients, it is far from proportional to their 
age. My worst patient was a woman aged 
29 who was operated on before grafts were 
available. Her aortic wall at the site of 
section was hopelessly friable and tore with 
every stitch; she died on the table. Another, 
aged 40, with a blood pressure in the arms 


fore lessens rapidly with advancing year- in 
symptomless patients over 30. 


(b) Patients with symptoms 

(1) Infants. 

Infants are not represented in our seri s of 
operations, but one of us reports tha! two 
infants aged 2-3 months have died i his 
hospital without operation and a thir: has 
recently, with medical treatment, survi\-d @ 
period of cardiac failure and seems to ‘ave 


become adjusted. There is differen of 
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pinion, in the literature, concerning the 
nanagement of such babies. Gross (1949) 
tates that most babies with large hearts and 
ongestive cardiac failure can be managed 
nedically and improve in a few months, so 
hat it is better to wait until they are older. 
saronofsky et alii (1954) advise operation 
n the small group of babies under one year 
f age who have an aortic block and un- 
ontrollable cardiac embarrassment. They 
lescribe a successful operation in a two 
veeks old baby with the infantile type of 
coarctation. de Groot et alii (1953) urge 
early operation in the infantile type and in 
the adult type with a patent ductus. They 
state that these cases usually present with 
heart failure and that they should be operated 
on as soon as the heart failure is relieved 
with digitalis and oxygen. 


Perhaps the best advice is to operate early 
on all infants with coarctation and heart 
failure if the heart failure is not readily 
relieved by medical treatment. 


(2) Children with symptoms or with ap- 
preciable cardiac enlargement (Sealy, 1953) 
should be operated on. 


(3) All adolescents and adults at least up 
to the age of 45 with symptoms require 
operation if there are no other contraindica- 
tions. In middle age the possibility of 
irreversible arterial disease, especially in the 
aorta and cerebral arteries, is increased and 
the improvement to be expected after opera- 
tion correspondingly diminished. 


ASSOCIATED CARDIOVASCULAR LESIONS AND 
THE INDICATIONS FOR OPERATION 


(1) Vascular lesions 

In this series there were 7 patients with 
patent ductus arteriosus; 2 of the ductuses 
were distal to the coarctation (infantile type). 
One of the last also had an aortopulmonary 
seplal defect; this was one of the three in- 
operable cases. Two had a persistent left 
superior vena cava which did not interfere 
wit: the operation and one had a right sub- 
cla\ian artery arising just distal to the co- 
arc'ation, passing upwards and to the right 
beh nd the oesophagus. There were no 
ord nary aneurysms of the adjacent aorta or 
inte:costal arteries but one had a mycotic 
ane rysm near the coarctation. 
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None of these associated vascular ahomalies 
is a contraindication to operation and a per- 
sistent patent ductus arteriosus is a strong 
indication for it. 


(2) Cardiac lesions 

Four ventricular septal defects and one 
atrial septal defect were diagnosed in this 
series. The diagnoses appear to have been 
made on clinical grounds except in one 
patient who died subsequently of subacute 
bacterial endocarditis at the site of his 
ventricular septal defect. We have had no 
cases of fibroelastosis of the endocardium 
(Oppenheimer, 1953; de Groot et alii, 1953). 
All reported cases of this associated anomaly 
have been fatal. 


The valvular lesions diagnosed were eight 
cases with aortic regurgitation and three with 
aortic stenosis. One patient had a mitral 
mid-diastolic murmur which may have been 
due to mitral stenosis. 


Seven of the 8 patients with aortic regurgi- 
tation were much improved by resection of 
their coarctation but the eighth, a man aged 
32 with a very large heart and greatly 
diminished exercise tolerance, died of left 
ventricular failure on the fourth day after a 
technically satisfactory resection and replace- 
ment with a graft. Two of the 3 patients 
with aortic stenosis died suddenly about 18 
months after the operation for the coarcta- 
tion; both were females, one aged 7 and one 
28. In the latter the aortic valve was grossly 
calcified and, at post-mortem, both showed 
perfect healing of the anastomotic site with 
a full aortic lumen. 


Concerning the correct attitude to valvular 
disease associated with coarctation there is 
the usual difference of opinion in the litera- 
ture, reflecting our very imperfect under- 
standing of the disease. Sealy (1953) states 
that the combination of coarctation of the 
aorta and some other anomaly of the heart 
or great vessels constitutes the strongest 
indication for surgery and that the removal 
of the coarctation will improve the cardiac 
function. On the other hand, Jacobson et 
alii (1953) consider that, in the presence of 
congenital mitral stenosis, subaortic stenosis 
or aortic stenosis with calcification and a 
bicuspid aortic valve, operation for coarcta- 
tion is contraindicated. Edwards, discussing 
the report of Kroeker et alii (1954) of a 
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successful resection of coarctation in a patient 
with associated subaortic stenosis, regards 
associated valvular disease as a potential 
hazard to the patient undergoing resection, 
and says that present knowledge precludes 
the determination of which patients with 
associated valvular disease will, and which 
will not, respond satisfactorily to surgical 
correction of the coarctation. 


The experience in this series of cases sug- 
gests that associated aortic stenosis or severe 
aortic regurgitation makes resection of the 
coarctation dangerous and of doubtful value, 
but that an aortic diastolic murmur without 
any great enlargement of the left ventricle is 
no bar to a good result of resection. 


Other associated or complicating factors 

A previous cerebral vascular accident does 
not contraindicate operation providing the 
patient has recovered sufficiently to make it 
worth while; but a successful operation does 
not promise absence of further such acci- 
dents, though presumably it makes them less 
likely. 


Pregnancy probably increases the risk of 
aortic dissection and rupture (Furman et alii, 
1952). Benham (1949) found that in 53 
pregnant women with coarctation 36 were 
unaffected by the pregnancy but in 11 the 
symptoms were precipitated or increased and 
6 died during the pregnancy. It is probably 
best to operate on the coarctation, if the 
patient is seen early enough (Miller and 
Falor, 1952), during the second trimester. 
If not, the patient should proceed to term 
and have a Caesarean section before labour 
begins. She should not be sterilized if the 
coarctation is operable. Resection of the 
coarctation should follow after a suitable 
interval. 


There was no operation during pregnancy 
in this series but one young woman unfor- 
tunately had her pregnancy terminated just 
before she was referred to the surgeon. Her 
coarctation was resected and replaced by a 
graft and she went through a normal preg- 
nancy and labour, giving birth to a son 11 
months after the operation. 


One case in this series, a gir] aged 19, also 
had severe diabetes and chronic nephritis. 
In the year preceding operation she had had 
repeated retinal haemorrhages and was nearly 


blind. It was thought that if her blood pres. 
sure could be reduced by resection of the 
coarctation the retinal haemorrhages mig! | 
cease; so the operation was performed tw» 
years ago. She has had no further retin«! 
haemorrhages and her eyesight has improve | 
slightly. She has since married. 


The post-operative blood pressure 

After satisfactory resection of a coarctation 
the blood pressure in the arms occasional, 
falls to normal almost at once. More usually 
it takes two to three weeks and, in an appre- 
ciable number, it is still well above normal 
though less than pre-operatively, two monthis 
or more later. These observations have also 


been made and reported by others. 


Brock (1953) reports that, for success in 
a coarctation operation, it is usually stated 
that the anastomotic lumen must be at least 
60 per cent. of the normal aortic lumen and 
goes on to describe a case in which 
the anastomotic lumen was no less than 60 
per cent. yet the blood pressure was no lower. 
He does not say for how long after the 
operation the blood pressure was followed 
but he regards the case as a failure. Though 
the more nearly the anastomotic lumen ap- 
proaches normal aortic size the more likely 
is the blood pressure to fall to normal, this 
is by no means the only factor influencing 
the fall. Indeed, the behaviour of the circu- 
lation after resection of a coarctation is not 


understood. 


Bahnson (1952) observed that the blood 
pressure often remained up for 10 to 14 days 
and occasionally, for no apparent reason, for 
several months. Hallenbeck et alii (1951) 
found that occasionally the clinical result 
and the blood pressure readings did not run 
parallel and that both tended to improve for 
one to two years, retrogression being rare. 
Gerbode (1955) observed that complete 
restoration to normal blood pressure 0! ten 
did not occur with even a large direct ans :to- 
mosis in the older age group and Glen: ef 
alii (1952) reported the case of a fer ale 
aged 40 in whom headaches were reli: ved 
and there was a good rise of blood pres ure 
in the legs but the arm pressures — aly 
changed from 190/100 to 170/130 mm. Hg. 
in two months. From this they conc! ded 
that irreversible changes had prevente the 
arm pressures from falling and tha’ the 
operation had been done too late. 
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In this connection the following personal 
ase deserves comment. The patient was aged 
0 at the time of operation, and suffered from 
rippling headaches. She had also had one 
erebral vascular accident, Her pre-operative 
ilood pressure in the arms was 240/130 mm. 
Ig. After the operation it was 180/120 in 
wo weeks, 210/110 in three months, 180/100 
n eight months, and 155/95 mm. Hg. in 
‘ourteen months. Her headaches were rare 
ind never severe after the operation, and 
they disappeared altogether within eight 
months. 


I cannot explain her blood pressure 
changes but I think that they indicate the 
error of assuming that, when the blood pres- 
sure is not down to normal within two 
months, vascular changes are _ irreversible. 
They also show that it is unwise to judge the 
success or failure of the operation on blood 
pressure readings taken a short time after- 
wards. If the anastomosis has been tech- 
nically satisfactory, and the blood pressure 
in the legs taken with the ordinary sphygmo- 
manometer is at once higher than in the arms 
and remains higher, the likelihood is that the 
arm blood pressure will fall sooner or later 
unless the patient has some other disease 
causing hypertension, and that the result of 
the operation will be good. 


In this series 60 per cent. to 70 per cent. 
of the cases surviving the operation had blood 
pressures described as normal but, as in other 
series, these figures are not of much value 
since they were recorded at varying post- 
operative intervals which were not stated. 
However, all those with pre-operative symp- 
toms were relieved or improved. Only one 
patient, a boy aged 17, has retrogressed. His 
direct anastomosis appeared perfectly satis- 
factory at operation and his blood pressure 
fell from 230/130 to 160/95 mm. Hg. for 
three months. Then it gradually rose over 
two and a half years to its present figure 
of 210/120 mm. Hg. His surgeon does not 
report the present blood pressure in his legs. 


Details of the eight operative deaths 

"wo patients died of haemorrhage due to 
technical difficulties. One, already men- 
tioned, died on the table because the aorta 
was repeatedly torn by the sutures. The 
other died because of a torn right intercostal 
whch was never properly found and ligated. 


Two hours were spent controlling it and the 
operation was completed, but he bled post- 
operatively. His clotted haemothorax was 
evacuated on the fifth day but he died shortly 


afterwards. 


Three patients died of post-operative 
arterial infection. Two were proved due to 
Staphylococcus aureus, and in the third a 
coccus was seen in sections but was not cul- 
tured. It was probably the same organism. 


In two of these cases the infection caused 
rupture of the anastomosis two to three weeks 
later. In one of them the surgeon oversewed 
the suture line, resected it again and re- 
anastomosed the aorta and finally resected 
it a second time and inserted a graft. The 
patient died of ventricular fibrillation at the 
conclusion of the sixth thoracotomy, having 
survived one hour of cardiac arrest. There 
was no evidence of infection in the resected 
coarctation but the anastomosis which was 
resected before the second resuture showed 
vegetations containing cocci which also ex- 
tended out into the adventitia. Such valiant 
persistence deserved a better result but ap- 
parently success is most unlikely once infec- 
tion resistant to chemotherapy is established. 
Infection of coarctation operations with the 
drug resistant Staphylococci, which are 
becoming prevalent in modern hospitals, is 
evidently a very serious matter. 


The anastomosis was intact in the third 
case of post-operative arterial infection. The 
patient died of massive haemorrhage on the 
17th day and, at autopsy, the haemorrhage 
was found in the retroperitoneal tissues and 
mesentery. There was also a large haemo- 
thorax, the source of which could not be 
determined. Two somewhat similar cases of 
necrotizing panarteritis following resection 
of coarctation are reported by Lober et alii 
(1954). Both developed small bowel necrosis 
needing resection; one survived. In the 
other, lesions indistinguishable from _poly- 
arteritis nodosa were found at autopsy, con- 
fined to arteries supplied by the aorta below 
the coarctation. 


One of our fatal cases had endocarditis 
with congestive cardiac failure and panar- 
teritis with mycotic aneurysms at the time of 
operation. Cardiac arrest occurred during 
the operation and the heart beat was restored, 


| 
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but the patient died shortly afterwards. An- 
other patient, mentioned earlier in this paper, 
had severe aortic regurgitation and died of 
left ventricular failure. The final death was 
due to respiratory failure two hours after 
operation in a child who also had gross 
bilateral bronchiectasis. The intention had 
been to operate on the bronchiectasis after 
recovery from resection of the coarctation; 
perhaps the lobectomies should have been 
done first. 

OPERATIVE PROBLEMS 


There are questions which frequently arise 
during the resection of a coarctation and two 
are worthy of discussion. 


(1) For how long is it safe to clamp the left 
subclavian artery? 

As aortic anastomosis takes a considerable 
time, there has always been doubt about the 
adequacy of the circulation to the lower part 
of the body, particularly the spinal cord, 
while it is being done. The thoracotomy 
incision destroys many of the collateral chan- 
nels and, during dissection of the coarctation, 
though it used to be considered wise to 
preserve as many of the adjacent intercostal 
arteries as possible, most surgeons now divide 
them without hesitation until there is a clear 
field for the anastomosis. Is it safe, in 
addition, to clamp the left subclavian so that 
only the right subclavian remains to supply 
the lower part of the body? 


Unfortunately, in many cases of coarcta- 
tion the portion of the aorta above the point 
of extreme narrowing is too small right up 
to the left subclavian, so that laterally the 
anastomosis must be made to the lateral part 
of the wall of the left subclavian at its origin. 
A clamp can be placed across the aorta and 
the origin of the left subclavian leaving a 
narrowed pathway into this vessel above it 
and this is desirable when possible, but it 
sometimes leaves too small a cuff below the 
clamp for comfortable anastomosis. In such 
cases the clamp can be raised to occlude both 
vessels, or each can be clamped separately, 
the aortic clamp being placed between the 
left common carotid and left subclavian. I 
have done this on several occasions without 
any untoward effects. In one early case 
I was so disgusted with a badly matched 
anastomosis which leaked abominably that, 
having re-applied the clamps, I went away 
and had a cup of tea and returned refreshed 


to unpick the anastomosis and do it again. 
The clamps were applied to this patient's 
aorta and left subclavian for three hours: 
but he made a perfect recovery. 


However, Beattie et alii (1953) report a 
case of post-operative paraplegia which they 
attributed to clamping the left subclavian 
for 38 minutes and then again for anothe: 
3 to 4 minutes; they refer to a similar case 
(Bing et alii, 1948) after subclavian aortic 
anastomosis. One wonders what the blood 
pressure was in the right subclavian in these 
cases during the period when the left sub- 
clavian was clamped. 


Lowering the blood pressure with hypo- 
tensive drugs during the anastomosis makes 
it easier to do, but this may be unwise if the 
left subclavian is completely occluded at the 
same time. I have not used hypotension 
when I have clamped the left subclavian. 


(2) When should a graft be used? 

In some cases the length and degree of 
aortic narrowing make it obvious that a graft 
is essential. In others it is equally obvious 
that a full lumen can be obtained by direct 
anastomosis; but there are intermediate cases 
in which it can be seen that a lumen of about 
two-thirds normal aortic diameter can be 
obtained without a graft. The question then 
arises whether it is better to be satisfied with 
such a lumen or to aim at anatomical per- 
fection with a graft. There are many patients, 
operated on before Gross (1951) introduced 
the use of grafts, who have a smallish anas- 
tomotic lumen but who are still well; unfor- 
tunately we do not know the minimum lumen 
adequate for a normal long life. 


In a recent study of the fate of aortic 
homografts in dogs, Coleman et alii (1955) 
have shown that, over a period up to four 
and a half years, though all functioned wel! 
and no aneurysms formed, the grafts thinned 
greatly, tended to calcify, and always showed 
gross degeneration of their elastic fibres 
whether they were fresh or stored and regar(- 
less of the method of storage. They a'-o 
found that plastic cloth grafts, such «s 
Vinyon-N, Orlon, Dacron and Nylon, thou h 
giving encouraging functional success, co: d 
calcify below the new intima. They wond °, 
too, whether the plastic filament might © 
destroyed after a long time by depolymeri 3- 
tion or other significant chemical chan 
and they note that some of these plastics « 10 


ibe 
| 


COARCTATION OF THE AORTA 247 


¢ use sarcoma in a susceptible strain of rat. 
Jhey conclude by urging vascular surgeons 

employ vessel replacements only when 
.osolutely vital to the success of the opera- 
|. on. 


Most surgeons would agree with this and 
is probably best to avoid a graft if a 
imen of two-thirds normal or more can be 
btained by direct anastomosis. 


With enthusiasm for grafts beginning to 

ane, it is interesting to note the recent re- 
vival of the use of the left subclavian artery, 
not as a by-pass as originally suggested by 
Blalock, but as the direct channei to the 
lower aorta instead of a graft. The difficulty 
is that the subclavian vessel has to be turned 
through 180° to point downwards; but it 
must not be kinked. If kinking occurs it can 
be overcome by Schumacher’s (1951) re- 
versed bend technique. Another requirement 
is that the left subclavian should be at least 
nearly as large as the descending aorta. 
Gerbode (1955) reports two successful cases 
in which a large left subclavian was used in 
this way, thereby avoiding the necessity for a 
graft. 


In several operations for coarctation I 
have noticed that the diameter of the aortic 
arch between the left common carotid and 
left subclavian was less than normal. This 
part of the arch is worthy of careful in- 
spection during the dissection of a coarcta- 
tion because, if it is narrowed, it is doubtful 
if there is any use making the anastomotic 
lumen larger, and in some cases resection of 
a length of coarcted aorta which would re- 
quire a graft may not be necessary to obtain 
an opening big enough to match the narrow 
part of the arch. 


SUMMARY 


\ series of 93 operations for coarctation 
of the aorta by ten Australasian surgeons is 
reported. Three cases were found to be 
inoperable and 90 were resected with a 
mortality of 9 per cent. 


(he indications for operation are discussed, 
particularly in relation to the age of the 
patient and the presence of associated cardio- 
v.scular lesions. 


(he post-operative changes in blood pres- 
sure are described, and the fallacy of judging 
the result of the operation by blood pressure 
reidings taken shortly afterwards is stressed. 


The deaths are analyzed, with special 
reference to 3 which were due to post-opera- 
tive arteritis. 


The questions of how long the left sub- 
clavian artery may be safely occluded and 
when to use a graft are discussed. 
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MITRAL 


By Harry 


STENOSIS 


M. Winpsor 


St. Vincent’s Hospital, Sydney 


|. material for this presentation has been 
obtained through the courtesy and co- 
operation of thoracic surgeons in thirteen 
hospitals in Australia and New Zealand. 


The general statistics are presented in 
Table 1. 


TABLE 1 
GENERAL STATISTICS — 641 CASES 


The presence of organized thrombus in th: 
atrium modifies to a large extent the metho 
which is used to enter the cavity of the atrium. 
In the uncomplicated atrial cavity entry is 
usually achieved with ease. A clamp is 
placed across the base of the atrial appendage 


Female Male 


| Operations 


Youngest Oldest Average Age 


643 509 | 132 


59 years 


ll years 37 years | 


There are three points of particular interest 
in these figures: 


(a) Only two patients were operated upon 
twice and of these only one had a 
second commissurotomy. 


(b) The sex ratio of one male to five 
females corresponds with a similar 
ratio in most large published series. 


(c) The youngest patient to be operated 
upon was eleven years of age. 


SurcicaL DIFFICULTIES 


The subject is best opened in the words of 
the man who introduced the operation. On 
6th May, 1925, Souttar operated upon a girl 
of nineteen years. He said, “The method of 
digital exploration and fracture through the 
auricular appendage cannot be surpassed for 
simplicity and directness, the accuracy and 
precision of the information obtained was 
remarkable, the facility and safety of the 
procedure impressed all.” With this back- 
ground, then, the surgical difficulties will first 
be discussed. 


(1) Thrombosed atrium 


Thrombosis of the atrium presents the 
major surgical difficulty. It occurs as either 


an organized thrombus, a soft thrombus, or a 
combination of both. 


an incision is made into the appendage 
distal to the clamp. The finger is inserted 
as the clamp is removed and the valvotomy 
performed. At the completion of the valvo- 
tomy the clamp is replaced as the finger is 
removed. 


In the thrombosed atrium, the atrial wal! 
is flattened and sometimes complete fibrosis 
and even calcification of the appendage 
makes the normal route of entry impossible. 
Entry is then most easily achieved by the use 
of a purse string suture and the Rumel tourni- 
quet. There is almost always an area just at 
the entrance of the superior vein through 
which the finger can be passed into the atrial 
cavity. 


Organized clot was found in the atrial 
cavity on 50 occasions. In 6 of these no 
entry could be made into the atrial cavity. 
On one occasion a calcified appendage was 
completely excised with success. In these >0 
cases, there were 3 deaths at operation. 


(a) The first death was caused when 
adhesion between organized thrombus « 
atrial wall in the region of the superior p\!- 
monary vein was torn. This was done as 
surgeon attempted to pass his finger betw: ‘1 
the organized clot and the atrial wall in 
endeavour to enter the atrial cavity pro} 
Haemorrhage was severe and the posi! 
soon became irretrievable. 
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(b) In the second case death was caused 
» hen the surgeon entered a massively clotted 
vuricle resulting in multiple massive emboli. 


(c) In the third case the surgeon atempted 
enter a calcified atrial cavity via the 
iperior pulmonary vein. Stay sutures were 
laced around the distal ends of the vein. A 
ansverse incision was made in the vein near 
iis junction with the atrial wall and the finger 
inserted. The fragile atrial wall tore badly 
and, although haemorrhage was finally 
controlled, the patient did not survive the 
operation. 


In the case of soft intra-atrial clot most 
surgeons have successfully used the method 


of atrial flushing described by Brock (1952). 


There are certain features which most of 
the patients with fibrosed thrombosed atria 
had in common. 


They were all in grade 3 or 4. They all 
had persistent auricular fibrillation and in 
many cases there were bursts of rapid fibril- 
lation. X-ray examination of the chest, in 
most cases, revealed a flat left cardiac border, 
due to the shrinkage of the auricle brought 
about by thrombus formation. 


(2) Haemorrhage 

There was astonishingly little trouble from 
haemorrhage in the series. There were four 
deaths at operation; two of these have been 
described already. In the third case a scis- 
sors action of the auricular clamp took place 
leading to rapidly fatal haemorrhage. In 
the fourth case the ventricular wall was torn 
by the emergence of the index finger after 
very forcible dilatation of the lateral com- 
missure. 


There were 15 cases in which severe but 
ultimately controlled haemorrhage occurred. 
Three causes could be given for this: 


(a) Too small an appendage. 
(hb) Too small an atrial isthmus. 
\c) Too large a finger. 


Ii the tear is on the pulmonary artery side 
it is usually necessary for the assistant to 
inse't the necessary stitches. Control, in the 
mea time, can be almost always obtained by 
judi:ious placement of the exploring finger 
and the use of the other hand to keep the 
auri: ular invision snug about the exploring 
fing’. Laterally placed tears towards the 


atrio-ventricular groove are most readily con- 
trolled by traction on the auricle towards the 
tear. The appendage itself, should the neces- 
sity arise, can be used to occlude the opening. 


These tears can often be prevented by use 
of the following manoeuvres: 


(a) A delibrate increase in the size of 
the cardiotomy wound towards the 
operator, where it is most easily con- 


trolled. 


(b) The use of the little finger. Lillehei 
(1955) has picturesquely described 
this procedure as “sending a boy to 
do a man’s job.” However, the little 
finger will often fit into a small ap- 
pendage, a fibrosed appendage, or a 
thrombosed appendage, when the 
index finger will not do so. Once 
the little finger has been inserted it is 
almost as effective as the index finger 
in fracturing the commissures. 


(3) Commissurotomy 

Many valves split with the greatest of ease. 
others with difficulty or not at all. A com- 
plete split was obtained of both commissures 
in 263 cases—41 per cent. A moderately 
good split (the whole of one commissure only 
or one and part of the other commissure) 
was obtained in 237 cases—36 per cent. A 
poor split or failure to split was obtained in 
98 cases — 15 per cent. The presence of 
calcium in the commissures was a trouble- 
some but infrequent cause of failure to split 
the commissures. The most common reason 
for failure was the presence of a rubbery 
resilient valve. All surgeons experienced 
difficulty with this type of valve, in particular 
with the medial commissure. All surgeons 
have found difficulty in the use of the mitral 
knife, in particular with its use in dividing 
the medial commissure. Most surgeons have 
developed a knife to suit their own particular 
requirements. 


(4) Calcium deposits 

Calcium was recorded as having been seen 
in the X-ray of the chest on 8 occasions and 
as gross at operation on 27 occasions, a total 
of 35. This suggests that its presence was 
often missed. It will be often missed unless 
it is looked for as a routine on screening. An 
analysis of the 35 cases is represented in 


Table 2. 
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TABLE 2 
35 CASES GROSS CALCIFICATION 
Unsuccessful Successful 
Commissurotomy Commissurotomy Death 
3 Cerebral Calcific 
23 12 4 Emboli 


It will be noted that commissurotomy was 
unsuccessful in 23. It was successful in 12 
cases. There were 4 deaths. We must infer 
that the presence of calcium, which is visible 
radiographically or which is gross when 
detected at operation, is a serious complica- 
tion. 


There is no doubt whatsoever that the 
presence of calcium is no bar to operation. 
Patients with calcium must be given a chance 
and the likelihood of a satisfactory commis- 
surotomy, unless the calcium has embedded 
itself at the commissures, is good. In the 
12 successful cases the results were excellent. 
If, however, a grade 2 or greater systolic 
murmur is coexistent it is the feeling of the 
writer that the valve is inoperable and is 
better left untouched. It means a valve which 
is hopelessly regurgitant and diseased: These 
valves usually cannot be increased in size by 
valvotomy, and should an increase in size be 
found possible, it only means greater regurgi- 
tation. 


It is generally felt that the presence of 
gross calcification is an indication for clamp- 
ing the great vessels prior to entrance into 
the auricular cavity. 


(5) Regurgitation 

Regurgitation was encountered as an un- 
suspected finding in 16 cases. In a further 
13 cases in whom regurgitation was found in 
the presence of gross calcification no com- 
missurotomy was carried out. 


In 75 cases surgery was carried out in the 
presence of regurgitation (as evidenced by 
the presence of a grade 1 to 2 systolic mur- 
mur). Seventy cases were improved and 5 
were unchanged following the valvotomy. In 
2 of the last, regurgitation was gross and 
no commissurotomy was performed. Instead, 
inversion of the appendage was carried out 
by Hayward (1954), but the end results were 

unsatisfactory. 


In 84 cases some degree of regurgitation 
was produced by valvotomy. In 71 of these 
stenosis was overcome, the regurgitation 
produced was slight, and the end result 
satisfactory. Nine others were unchanged, 
following valvotomy, 2 were made worse and 
there were 2 deaths. These findings can be 
summarized by saying: 

(1) With careful examination and _in- 
vestigation regurgitation ought rarely 
be encountered as an unexpected find- 
ing. 

(2) In minimum regurgitation the per- 
formance of valvotomy is indicated 
for this often results in significant 
improvement. 

(3) Where regurgitation is produced at 
operation the results again are usually 
satisfactory, because it is a lesser evil 
than a tight stenosis. 


(6) Cardiac irregularities 
There were five deaths due to rhythm 
disturbances. Two of these were due to 
ventricular fibrillation. 
(1) Ventricular fibrillation in a woman 
operated upon during pregnancy. 
(2) Ventricular fibrillation in a patient in 
middle fifties. At autopsy evidence 
of gross coronary sclerosis was found. 


The remaining three cases developed car- 
diac arrest during induction of anaesthesia: 
they could not be resuscitated. [t is the 
writer’s feeling that pentothal should in no 
circumstances be used in severely disa)led 
mitral stenotics; it is a direct cardiac de- 
pressant. Since ceasing to use it we |iave 
had no trouble with fall in blood pre--ure 
prior to operation. 


Bradycardia is a very definite sign o! im- 
pending cardiac arrest. One should not wail 
for arrest before carrying out vigorous cat- 
diac massage. 
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nboli 


Forty-nine cases had pre-operative emboli; 
© of these had post-operative emboli. There 
vere in all 35 post-operative emboli of which 

2 were fatal. The reasons for the fatal 
emboli are given in Table 3. 


pulmonary oedema and died. Autopsy re- 
vealed a tight mitral orifice which split very 
easily. There is no doubt that valvotomy 
would have saved this patient. 


On the other hand, the hyperdynamic cir- 
culation which occurs early in pregnancy can 


TABLE 3 
CAUSE OF FATAL EMBOLI 
Gross | | 
calcification Entering a Surgery in a | 
of valve and | massively thrombosed | re oer 
calcific | clotted auricle auricle 
emboli | 
3 2 | 5 2 


It will be seen that emboli for the most 
part were associated with the presence of 
thrombosis in the auricle or calcification of 
the valve. 


Pregnancy 

Fourteen patients were operated upon dur- 
ing pregnancy; all were from three to five 
months pregnant; two of these died of 
ventricular fibrillation on the table. There 
were three post-operative miscarriages. In 
short 36 per cent. of these cases were failures. 


It is the writer’s feeling that most indica- 
tions for surgery during pregnancy will occur 
during the third and fourth months; patients 
who pass into the fifth month will probably 
go to term successfully. 


We had the misfortune to witness the death 
of a woman in the fourth month of pregnancy 
whilst in hospital awaiting valvotomy. She 
was a primipara aged 34 years. She had 
been reasonably well until she became 
pregnant. Late in the second month she 
became extremely breathless, had attacks of 
paroxysmal cardiac dyspnoea and one or 
two small haemoptyses. She was admitted 
towards the end of the third month for 
consideration of valvotomy; it was decided 
tha' this ought to be carried out. She was 
prepared for valvotomy but on the night 
bef re operation developed a tachycardia and 
operation was deferred. Two weeks later 
ope ation was again deferred, this time be- 
cau-e of hyperemesis and ketonuria. A few 
day. after this she had an attack of acute 


lead to an incorrect assessment of the case. 
If such people are put to bed and digitalized, 
they will for the most part improve remark- 
ably and valvotomy will not be necessary. If 
they continue to have attacks of paroxysmal 
cardiac dyspnoea or pulmonary oedema then 
operation is certainly indicated. 


Age 

The youngest patient operated on was 
eleven years of age. This child had had a 
number of attacks of acute rheumatic fever; 
in addition, during the four months prior to 
admission to hospital, he had two attacks of 
acute pulmonary oedema, one of which was 
nearly fatal. Upon admission he was found 
to be considerably distressed. He sat quietly 
in bed and was afraid to move about too 
much; he had learnt the folly of undue exer- 
tion. Despite the recent rheumatic episodes, 
it was felt that valvotomy was warranted. A 
remarkable result was obtained. The child 
rapidly put on weight, returned to school, 
and now indulges in all the boyhood activities. 
He has had no further rheumatic activity. 
There are numbers such, not so incommoded 
perhaps, but undersized and restricted in 
their activities. There seems little reason 


why they should not have a chance of a 
normal life, even if there is some danger 
of recurrence of rheumatic attacks and re- 
stenosis. In the years to come there is no 
doubt that these valves will be able to be 
operated upon a second time. 
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Two operations 

Only two patients have had a second opera- 
tion. In one of these nothing was done; in 
the second a very successful result was ob- 
tained. The patient, a girl of 21 had the first 
operation in August, 1951. She was operated 
upon on that occasion because of numerous 
recurrent attacks of acute pulmonary oedema; 
she was extremely disabled at that time. A 
valvular dilatation rather than commissural 
fracture was performed. Following this 
operation she developed cardiac failure and 
a second thoracotomy was necessary to turn 
out a large coagulated hydropneumothorax; 
following this she made a good recovery. 
Despite the minimum increase in size ob- 
tained, in the succeeding four years the 
patient had little disability and only one 
small haemoptysis. However, early in 1955 
symptoms recurred, she became dyspnoeic 
and the signs of tight mitral stenosis were 
present. The second operation was carried 


_ out in June, 1955; this time a very satis- 


factory commissurotomy was performed and 
the patient has since been in excellent health. 


Very little coincident surgery has been 
carried out on other valves; in all upon only 
6 cases. The aortic valve has been operated 
upon three times; in two cases the results 
were good and in one the patient died. The 
tricuspid valve has been operated upon on 
three occasions. In two of these tricuspid 
stenosis was found, and the results have been 
good. In one other tricuspid regurgitation 
was found. 

RESULTS 
(1) Deaths 

There were 43 deaths (7 per cent.) of 
which 38 took place in the post-operative 
stage. It is quite possible that there have 
been more than five late deaths, as we have 
been unable to trace all cases. The causes of 
the operative deaths are given in Table 4. 
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TABLE 4 
CAUSE OF OPERATIVE DEATHS 


Haemorrhage— 


Pre-operative Cardiac Arrest _. 3 


(2) General results 

Good results (a rise of two grades in the 
state of the patient) were obtained in 330 
cases—51 per cent. A rise of one grade was 
obtained in 154 cases—24 per cent. Bad 
results (no improvement or the patient 
worse) were obtained in 114 cases—18 per 
cent. The main reasons for the poor results 
were advanced lung changes, incomplete com- 
missurotomy and pre- and _ post-operative 
regurgitation. 

CONCLUSION 


The overall mortality was 7 per cent. The 
results in general have been quite satisfactory. 
We would stress that great care ought to be 
given to the selection of patients for val- 
votomy during pregnancy. We feel that age 
is no bar and that there are probably many 
young people who should not be denied val- 
votomy. 
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FALLOT’S TETRAD AND PULMONARY ATRESIA 


By C. J. Orricer Brown 
Alfred Hospital, Melbourne 


|= principle of increasing the flow of 
blood through the lungs in patients with 
‘allot’s Tetrad was introduced by Blalock in 
944. At first he advised anastomosing the 
nnominate or a subclavian artery to a pul- 
nonary artery but it was soon found that 
livision of the innominate artery was fol- 
lowed by a high incidence of cerebral damage 
ind use of this vessel was abandoned. In 
(946, Potts, Smith and Gibson described an 
ingenious clamp for use in making an opening 
between the aorta and a pulmonary artery 
and, in 1948, Brock described the operations 
of pulmonary valvotomy and infundibulec- 
tomy, which have become known by his name. 

For the purpose of this discussion, all 
members of the Thoracic Section of the Royal 
Australasian College of Surgeons were asked 
to review their cases and in Table | the figures 
received are tabulated. 


for direct operations 29 per cent. It must be 
appreciated that neither type of operation 
makes the heart normal and the result of 
operation is influenced by a number of fac- 
tors, of which the most important are the 
state of the outflow tract of the right ventricle, 
the degree of over-riding of the aorta and 
the development of the pulmonary vessels. 
Occasionally the arrangement of the systemic 
arteries may complicate the performance of 
a shunt operation. These factors all vary 
from case to case and the only constant result 
achieved by a technically satisfactory opera- 
tion is an increase in the volume of the 
pulmonary blood flow. It seems plausible to 
suggest that this is better done by enlarging 
the natural outflow tract from the right 
ventricle but, if this is done really adequately, 
the right to left shunt may be reversed and 
the evils of the remaining ventricular septal 


TABLE | 
Individual Series 
Totals | Deaths | 
Patients 240 | wt} | nm |. s | 4 | 4 
| | | | 
} 
Shunts 204 | @7 | 108 | 52 1-0 | 4-0 
| | 
| Blalock | | | 
| (140) | | 427 | 21 | 10 | 40 
Willis-Potts 
(54) | 6 | SIS 3-1 
Not Specified | | | | 
(10) 3 | 10-3 | 
| Brock 30 | 10 | 8-4 17-5 | 1-1 | 3-0 | 1-0 | 
| | 


*18 of these operations were thoracotomies only. 


he mortality for patients who had shunt 
op: rations has been 12 per cent. and, of those 
tre:ted by Brock’s direct operation, 33 per 
cer'. have died. If the largest individual 
ser'es of each group is alone considered, the 
mo tality for shunts has been 8 per cent. and 


defect may be no less than those of Fallot’s 
Tetrad. Probably the success of the direct 
operation depends on the fact that really 
adequate restoration of the outflow tract by 
blind surgery is rarely possible. Campbell 
and Brock reviewing their first 100 direet 
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operations found that the results were no 
better than those of shunt operations and, 
even in Brock’s hands, the mortality was a 
little higher for the direct operation. 


Because of the many variables in these 
patients, it is difficult to make a scientific 
assessment of post-operative improvement. 
Cyanosis, clubbing of fingers, polycythemia, 
heart size on X-ray and capacity for exercise 
must all be considered. The important factor 
is the patient’s capacity for exercise and, if 
this is adequately increased, the result is 
good. If cyanosis, clubbing and polycythemia 
are all reduced and the heart not greatly in- 
creased in size, so much the better, but some 
of our patients with the best exercise toler- 
ance still have considerable polycythemia and 
some have unduly enlarged hearts. These 
operations are palliative; but it is better to 
have adequate exercise tolerance and a large 
heart than a small heart in a patient who 
cannot get about. 


Detailed analysis of the collected figures 
has not been possible and I propose, there- 
fore, to illustrate some points with reference 
to our own series of 157 patients shown in 
Table 2. 

TABLE 2 


ALFRED HOSPITAL SURGICAL, THORACIC 
AND CARDIOVASCULAR UNIT 


Total Patients _. __ 
Fallot’s Tetrad _. Bes 
Pulmonary Atresia  . 11 with 2 deaths 
3 with 1 death 


134 with 16 deaths 


Tricuspid Atresia 


Transposition of Great 


3 with 1 death 
Eisenmengers _. 2 with no deaths 
PS. weh ASD. — —. with 1 death 
P.S. with V.S.D. without 

Over-riding 1 with no death 
Cor Biloculare —. _. 1 with 1 death 

(P.S.—Pul i A.S.D.—Atrial septal 

defect. V. D-_Ventricular septal defect.) 


Three patients with tricuspid atresia had 
Blalock’s operations done and 2 have done 
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well. The patients with transposition of th 
great vessels and Eisenmenger’s syndrom 
and pulmonary stenosis with atrial septa 
defect were operated on early in the serie 
before adequate methods of diagnosis ha 
been developed. One other interesting patien 
with complete transposition of viscera wa- 
known to have a pulmonary stenosis with a: 
atrial septal defect and at operation a ven 
tricular septal defect was found as well, bu: 
there was no over-riding and this patient di! 
well after valvotomy. 


A total of 134 of these patients were suffer- 
ing from Fallot’s Tetrad and the operations 
performed on them are shown in Tables 3, | 


and 5. 


TABLE 3 
FALLOT’S TETRAD 
134 PATIENTS WITH 16 DEATHS 


82 with 4 deaths 


Blalock’s Operation 
46 with 4 deaths | 
| 


Willis-Potts 


Thoracotomy 


Operation 
9 with 4 deaths 
5 with 2 deaths 


2 with 2 deaths | 


Infundibulectomy _. 


Total Operations __ 


144 with 16 deaths | 


TABLE 4 
FALLOT’S TETRAD 
THORACOTOMY ONLY 


| 
Pulmonary Artery too | 
small for Shunt (1 


bilateral) 
with 3 deaths 


4 patients (5 ops.) | 
No Pulmonary pies | 


on left side _. _ 1 patient with | 
death 
Closure of L.P.A. caused 
Cardiac Arrest? 
R.P.A. __-- 1 patient with ne | 
death 
“Coarctation” of Left 


2 patients with n 


Subclavian Artery 
deaths 


pie 
5 aa 
wh 
| 
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TABLE 5 
FALLOT’S TETRAD 
2 OPERATIONS COMPLETED 


Right Blalock added as 
Symptoms Recurred 
after Left Blalock _. 5 patients with | 
death 


Valvotomy with no im- 
provement ; Left 
Blalock successful _. 2 patients with no 


deaths 


Six patients were found at thoracotomy to 
be inoperable. In 4 of these the pulmonary 
arteries were too small for anastomosis (one 
of these was explored on both sides), and 
in one there was no left pulmonary artery. 
In the other patient closure of the left 
pulmonary artery was followed by cardiac 
arrest and it was assumed that there was no 
right pulmonary artery. 


UBCLAVIAN 


BLITERATED 
DUCTUS 


FIG. I. Left subclavian artery not directly con- 
nected to aorta but attached to pulmonary artery 
by a long obliterated ductus. 


In 2 patients no improvement followed 
vilvotomy and a shunt was added later with 
in provement in each of them. Five patients, 
wio°had shown satisfactory early improve- 
nt following Blalock’s operations on the 
' side, did not maintain their improvement 
as they grew and a second Blalock operation 
wes done on the right side in each of these 
ch idren. Two patients with right-sided 
ao'tas had left subclavian arteries high in 
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the chest and not connected to the aorta but 
connected by a long obliterated ductus to the 
pulmonary artery so that anastomosis could 
not be made on this side (Fig. I). It was 
only after the second of these children had 
been explored that we noticed that neither of 
them had a radial pulse on the left side and 
since then we have always carefully palpated 
both radial arteries and taken the blood 
pressure on both arms before doing a shunt 
operation. 


Eleven patients suffered from complete 
pulmonary atresia. 
TABLE 6 
PULMONARY ATRESIA 


11 PATIENTS WITH 2 DEATHS 


Minute Pulmonary Ar- 
teries; Shunt impos- 


death 


Blalock (good, fair, un- 
traced) _. _. _. .. 3 patients with no 


deaths 


Willis-Potts (very good, 
poor, death) _. _. _. 3 patients with 1 


death 


Five had minute pulmonary arteries quite 
unsuitable for anastomosis but in 6 a shunt 
was made with one very good result and one 
good one. The aorta was right-sided in 28 
or 19 per cent. of 145 patients with Fallot’s 
Tetrad or pulmonary atresia. 


Follow-up 

The patients in our series were all operated 
on between 7th October, 1947, and 3lst 
December, 1954, and the period of follow-up 
varies from 74 years to 6 months. 


A total of 157 patients were operated upon 
but 22 died and in 8 of the survivors only 
a thoracotomy had been done, so that 127 
patients survived a completed operation. 
Thirty of these are at present untraced and 
97 have been completely followed up and our 
assessment of their present state is tabulated 
in Table 7. 
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TABLE 7 
PRESENT STATE OF 97 PATIENTS 


Died since operation 


We have classified 62 patients as having 
very good results and 29 of these had Willis- 
Potts operations and 33 had Blalock opera- 
tions; of the 19 patients we look on as good 
results, 5 had Willis-Potts operations and 13 
had Blalock operations. Eight patients are 
classified as fair and 4 as poor results and 
4 patients have died since operation. 


showed that the hearts in most of our patient: 
before operation were normal in size or onl) 
slightly enlarged and after operation ther: 
was usually a slight increase, but 2 patient 
now have very grossly enlarged hearts; bot! 
of these had Willis-Potts operations and on: 
is classed as good and the other as fair. 
Three patients have considerably enlarge: 
hearts. One of these had a_ Willis-Pott- 
operation and the other 2 had Blalock opera. 
tions. One is classed as very good, one is 
good and the other is fair. In 15 patients 


there was more than usual enlargement and ~ 


9 of these had had Willis-Potts operation: 
and 6 had had Blalock operations. Ten are 
classed as very good, 2 are good, one is fair 
and 2 not traced. 


Comparison of Willis-Potts and Blalock 
operations 
When we began this work we felt that the 
left pulmonary artery was a much more 
satisfactory vessel to work with than the right 
one and that Willis-Potts’ operation was easier 
than Blalock’s and so we decided to do all 


P.A. films of heart before and after operation. 


FIG. Il. Shows extreme enlargement of heart 
after operation. 


Before operation these patients showed 
haemoglobin levels varying from low normals 
up to as much as 28 gms. per cent. The 
average before operation was 20.3 gms. per 
cent. and now the average level for the same 
patients is 17.5 gms. per cent. and these 
figures are very similar to those sent in from 
the Cardio-Surgical Unit at Green Lane Hos- 
pital, Auckland, New Zealand, where the 
average pre-operative value was 19.38 gms. 
per cent. and this was reduced by operation 
to 16.51 gms. per cent. X-ray examination 


FIG. III. Shows average post-operative enlarge- 
ment. 


operations on the left side, making a pu!- 
monary-aortic anastomosis as a routine but 
doing a subclavian-pulmonary anastomo-is 
when the aorta was right-sided. With incre: 
ing experience we tended to do more and 
more Blalock operations. For the compl: ‘ie 
series the mortality of the Willis-Potts ope: a- 
tion is a little higher than for the Blalc k 
operation but this is explained by 2 ea ‘y 
deaths due to technical errors. The 2 larg st 
hearts resulted in patients who had ea 'y 
Willis-Potts operations, when we were m <- 
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ig the incision in the aorta $ inch long. 
\ow it is made exactly } inch long. Of the 
6) patients with very good results, 29 had 
\ illis-Potts operations and this represents 
7. per cent. of the survivors who have been 
f. [lowed up and compares favourably with 
33 very good results or 53 per cent. of those 
wao survived a Blalock operation. If the 
patients with good results are included, too, 
the Willis-Potts operation has given 87 per 
ceat. of good and very good results and the 
slalock operation 74 per cent. of similarly 
vod results. 


In the total series of patients sent in 
(Table 1) 30 direct operations by Brock’s 
methods have been done and 10 of these 
patients died. Twenty-one valvotomies re- 
sulted in 6 deaths. Ten of the survivors are 
classified as very good, 2 are good, 3 were 
not improved and 2 of these have had Blalock 
shunts added and have done well with this 
operation. Infundibulectomy was done in 9 
patients with 3 very good results. Two other 
patients are classified as fair and 4 died. 


In conclusion, it is apparent that, in the 
patients reviewed, shunt operations have 
shown a lower mortality and better end re- 
sults than direct operations and in our own 
series from the Alfred Hospital, Willis-Potts’ 
operations have given better results than 
Blalock’s operations. In some cases, no 
operation was possible and in others with 
pulmonary atresia a systemic pulmonary 
shunt was possible but direct operations 
could not have been done. Possibly in our 


2 patients with only one pulmonary artery, 
a direct operation might have been possible 
but a shunt could not be done. 


I had always felt that radical cure of 
Fallot’s Tetrad was unlikely to be achieved, 
but in Philadelphia last April Lillihei re- 
ported his experience with 9 patients with 
Fallot’s Tetrad operated upon with the aid 
of cross circulation. In all of them he re- 
sected the infundibulum and repaired the 
ventricular septal defect and, although 4 died, 
he had 5 good results and he believes that, 
as his experience grows, he will be able to 
cure the majority of these patients. In view 
of this, I feel that at present one should defer 
operation in patients who are not severely 
handicapped. If operation is to be done, an 
extracardiac shunt should be preferred to a 
direct operation that interferes with the right 
ventricle and, because it would be easier to 
undo, I should prefer Blalock’s operation to 
that of Willis-Potts. 
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RECANCEROUS melanosis may be de- 
fined as an intraepithelial proliferation 
originating in the basal cells of the epidermis 
or of epithelia. In 1891 Jonathan Hutchinson 
drew attention to the development of epi- 
thelial cancer in senile freckles and in areas 
of dermal melanotic staining in adults and 
his description of these cases constitutes one 
of the earliest records of precancerous mela- 
nosis. The first writer to use the term pre- 
cancerous melanosis, however, appears to 
have been Dubreuilh who, in 1912, introduced 
the designation as an improvement on Lentigo 
maligna which he had employed for the same 
lesion in previous publications (1894). 


During the last 60 years, a small but 
constant stream of reports has appeared, 
especially in the French literature, of con- 
junctival lesions which may now be reason- 
ably identified as malignant melanomata 
originating in areas of precancerous mela- 
nosis. The authors of these reports have 
employed a wide variety of terms including 
melanotic sarcoma, melanotic carcinoma, 
naevocarcinoma, tache mélanique and lentigo 
maligna. Descriptions of the conjunctival 
lesion in its precancerous phase are rare but 
the case described by Walker in the Proceed- 
ings of the Royal Society of Medicine in 
1928, under the title of ““Melanosis of the Lid 
and Conjunctiva,” appears to have been a 
genuine case although no histological exami- 
nation was made. More recently Hicks, 
Rank and Wakefield (1955), in a study of 
pigmented skin lesions, describe dermal pre- 
cancerous melanosis as a diffuse junctional 
naevus and state very truthfully that this is a 
clear-cut clinical entity which deserves more 
attention than it has received in the past. 


In 1943, Reese somewhat clarified the 
position in a paper on precancerous and 
cancerous melanosis of the conjunctiva and 
skin. He defined cancerous melanosis as a 
malignant melanoma originating from a pre- 
existing precancerous lesion and, in a review 
of the literature, identified 42 definite or 


PRECANCEROUS MELANOSIS OF THE CONJUNCTIVA 


By C. H. Greer 
Victorian Eye and Ear Hospital, Melbourne 


probable cases of this condition. On te 
evidence of the cases in the literature aid 
of his own experience, he believes that caa- 
cerous melanosis is by far the common st 
type of malignant melanotic growth of tie 
conjunctiva, and that malignant change in a 
congenital pigmented naevus is rare. 


My experience of pigmented lesions of the 
junctiva at the Institute of Ophthalmolozy 
in London leads me to disagree with this con- 
clusion. Thus of 153 pigmented lesions of 
the conjunctiva, limbus, caruncle and _plica 
semilunaris examined histologically in the 


period 1948 to 1954— 


77 per cent. were pigmented naevi; 
20 per cent. were malignant melanomata; 


3 per cent. were precancerous melanosis. 


Of the 30 malignant melanomata, 3 showed 
surviving islands of small, typical, quiescent 
naevus cells, suggesting a naevus origin, and 
9 were malignant melanomata, developing in 
areas of precancerous melanosis of which 
there was histological evidence in the epi- 
thelium at the perimeter of the malignant 
focus. In the remaining 18 cases there was 
no histological indication of the mode of 
origin of the malignant growth, which may 
therefore have developed from a naevus, from 
a precancerous melanosis or, de novo, with- 
out a pre-existing lesion. 


In addition, among the 118 naevi, there 
were 10 in which increasing size, deepening 
pigmentation, and cellular anaplasia, sug- 
gested early malignant change. 


These figures show that precancerous !ela- 
nosis of the conjunctiva is a rare cond ‘ion, 
and that in the majority of cases, excisi \n is 
not done until the cancerous phase has s ‘per- 
vened. In addition, they support the view 
that malignant change in a conjun tival 
naevus probably occurs more often than 
Reese has suggested. 
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CLINICAL FEATURES 


The lesion commences as a flat, pigmented 
icule and spreads gradually, remaining flat 
aid extending laterally, until eventually the 
wnole of the bulbar and palpebral conjunc- 
tiva, caruncle and adjacent skin of the lids 
nay be involved in a flat, finely granular 
p gmentation. I have observed that, in its 
erly stages, the lesion may reproduce with 
extraordinary exactitude the appearance of 
candle wax spread thinly upon the conjunc- 
ival surface. Occasionally the precancerous 
change synchronously develops over the 
greater part of the conjunctiva, a fact that 
can be appreciated clinically only by the 
minutest scrutiny. While the common ten- 
dency is for the lesion to spread and enlarge 
progressively, spontaneous regression has 
been noted. In one of Reese’s (1943) cases 
the lesion became clinically extinct without 
treatment but later reappeared. 


ay 
FiG. L Early junctional proliferation showing 
basal cell multiplication and vacuolation. 


Haematoxylin and eosin. (x 340) 


The precancerous phase commonly lasts 
for 5-10 years but may be shorter or much 
long'r. According to Reese, malignancy 
almot invariably supervenes if the patient 
lives long enough. One or more malignant 
foci _levelop, either simultaneously or suc- 
cessi\ ly and although these may become 
eleva -d to form obvious tumours they more 
often remain almost flat and may, indeed, 


metastasize and kill the patient without ever 
becoming appreciably raised above the sur- 
rounding epithelial surface. The common 
signs of malignant change are enlargement, 
deepening pigmentation and inflammation in 
the precancerous area but these may well 
escape detection unless the patient is under 
close surveillance. 


FIG. II. A more advanced stage showing the 

addition of several layers of proliferating cells 

to the deep surface of the epithelium. Haema- 
toxylin and eosin. (x 340) 


FIG. III. Intraepithelial segregation to form 
pigmented nests. Haematoxylin and _ eosin. 
(x 340) 


st 

f 
ne fe are . 

ad 
| | 

jan 


THE AUSTRALIAN AND New ZEALAND JOURNAL OF SURGERY 


HISTOGENESIS 


The earliest changes, which closely simu- 
late junctional change in a pigmented naevus, 
occur in the basal cells of the epithelium over 
a wide area (Fig. I). 


FIG. IV. Isolated pigmented cells working toward 
the surface. Haematoxylin and eosin. (x 340) 


FIG. V. Basal cells proliferating downward in 


buds and branching strands. Haematoxylin and 
eosin. (x 340) 


These cells multiply in number, increase 
in size and become pigmented and separated 
from one another by clear spaces. The cells 
now show large pale nuclei and abundant 
cytoplasm which may be clear, contain fine 
pigment granules, vacuoles or droplets, or 


exhibit a fine cytoplasmic network similar » 
that seen in foam cells. Contiguous ce! s 
fuse to produce spaces containing degenera ¢ 
nuclear fragments (Fig II). 


FIG. VI. melanosis. 

Numerous pi t laden macr are present 

in the superficial submucosa. Haematoxylin and 
eosin. (x 340) 


Advanced precancerous 


FIG. VII. Border-line lesion. Neoplastic 

have largely replaced the epithelium withov 

however, invading the submucosa. Haematoxy! 
and eosin. (x 340) 


The cells proliferate intraepithelially .dd- 
ing several layers to the deep surface o' the 
epithelium and segregate to form intr epi- 
thelial nests which contrast sharply wit! the 
normal mucosa in which they lie. It is \ese 
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- ic granularity to the surface of the lesion 

d the fact that the proliferation is entirely 
in ‘raepithelial which accounts for the flat 
n.ture of the lesion (Fig. II1). 


p zmented nests which impart the character- 
i 
a 


isolated clear or pigmented cells may also 
b: seen being worked through the epithelium 
to vards the surface (Fig. IV). 


FIG. VIII. Superficial malignant melanoma. 

Neoplastic tissue replaces both epithelium and 

submucosa and lines the internal surface of the 

tarsal plate (below). Haematoxylin and eosin. 
(x 80) 


As the lesion develops the proliferating 
cells push downwards either in solid buds or 
strands and the submucosa is invaded by 
chronic inflammatory cells among which 
macrophages loaded with coarse pigment 
granules may be seen (Fig. VI). 


Further development consists in the virtual 
replacement of the whole thickness of the 
epithelium by pigmented vacuolated cells 


(Figs. VI and VII). 


Histologically, the onset of malignancy is 
indicated by the invasion of the submucosa 
by lirge, globular, clear or finely pigmented 
mali-nant cells from the overlying mucosa 
wher: they are present in large numbers 
thro: ghout all its layers. Nuclear anaplasia 
and .acuolation and mitotic figures are ad- 
ditio.al indications, mitotic figures being 
parti ularly significant as they are rarely, if 


ever, seen in the precancerous phase. Sub- 
mucosal small round cell infiltration is usually 
evident (Fig. VIII). 


Malignant melanoma supervening upon 
precancerous melanosis has been termed by 
Reese (1943) cancerous melanosis. This 
seems an unnecessary elaboration of an al- 
ready confused nomenclature, for cancerous 
melanosis is clinically and histologically a 
superficial malignant melanoma and _ is 
identical with the superficial melanocarci- 
noma of Allen and Spitz (1953). 


DIscussION 


Reese (1943) defined precancerous mela- 
nosis as an acquired neoplastic change occur- 
ring in the conjunctiva of middle-aged and 
elderly persons and noted that it also occurred 
in the skin. He distinguished sharply be- 
tween precancerous melanosis and the pig- 
mented junctional naevus on the grounds that 
the naevus is a congenital, circumscribed 
and elevated lesion which rarely becomes 
malignant and is radio resistant; while pre- 
cancerous melanosis, on the other hand, is 
acquired in adult life, is flat and diffuse, 
inevitably becomes malignant and is radio- 
sensitive in its early stages. 


These contentions appear to be based on a 
very small series of cases, 17 in all, of which 
5 were in the precancerous and 12 in the 
cancerous phase. My experience of pig- 
mented lesions of the conjunctiva leads me to 
suspect that malignant melanomata of the 
conjunctiva not infrequently originate in pre- 
existing naevi. In addition, the view that 
precancerous melanosis eventually becomes 
malignant in every case, although possibly 
correct, does not seem to have been satis- 
factorily proved. Additional clinico-patho- 
logical observations seem desirable to illumi- 
nate this point in particular. 


Becker (1954), who is one of the few 
writers who makes any direct reference to 
conjunctival precancerous melanosis, believes 
it to be a form of lentigo maligna, occurring 
in a mucous surface, but otherwise strictly 
comparable in morphology and evolution 
with epidermal lentigo, which he regards as 
melanoma in situ or a premelanomatous con- 
dition. 
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Allen and Spitz (1953) describe an un- 
common superficial malignant melanoma 
(melanocarcinoma) principally in the female 
external genitalia which remains flat while 
spreading centrifugally over wide areas. This 
is histologically identical with Reese’s can- 
cerous melanosis and it seems not unreason- 
able to suppose that it is sometimes preceded 
by a precancerous phase. Indeed, it is 
possible that melanotic precancerous lesions 
occur in other sites such as the oral and nasal 
cavities, upper respiratory tract and at the 
ano-rectal junction, but often remain unrecog- 
nized because they are not readily seen and 
because they produce few symptoms until 
malignancy supervenes. Allen and Spitz 
(1954) also stress the poor prognosis of 


malignant melanoma in mucous membranes 
and suggest that the paucity of early 
symptoms, the misintrepretation of the hist. - 
logical picture of border-line lesions and the 
difficulties of adequate surgical excision, aie 
among the contributory causes. 


For reasons previously mentioned, tle 
introduction of the term cancerous melanos's 
seems unnecessary, and the question must 
inevitably arise whether conjunctival pre- 
cancerous melanosis can be profitably dis- . 
tinguished from the pigmented naevus. | 
believe that it can and that the two lesions 
exhibit sufficient differences to merit separate 
consideration. The reasons for this view may 
be briefly summarized as follows: 


CoNJUNCTIVAL PRECANCEROUS MELANOSIS 


1. Acquired in adult life (40 to 50 years 
of age). 


2. Eventual malignancy though to be in- 
evitable. 


3. Flat diffuse and progressive habit of 
growth. More than one pigmented 
area may be present. Tumour forma- 
tion indicates malignant change. 


4. Within pigmented area, junctional 
change shows spatial continuity over 
wide area. 


5. Proliferation is intraepithelial. Any 
penetration by proliferating cells into 
submucosa constitutes malignant in- 
vasion. 


6. Said to: be radio-sensitive in early 
stages. 


7. Essentially an intraepithelial carci- 
noma analogous to Bowen’s disease. 


CONJUNCTIVAL JUNCTIONAL NAEVUS 


1. Congenital or tending to appear in 
adolescence or early adult life. 


2. Only minority becomes malignant. 


3. Characteristically sharply  circum- 
scribed, almost always elevated (slit 
lamp) and commonly single. Increase 
in size may indicate malignant change. 


4. Junctional proliferation tends to be in 
discrete foci with normal epithelium 
intervening. 


5. Dropping down of benign naevus cells 
into submucosa is characteristic of the 
natural evolution of the growth. 


6. Majority are radio-resistant. 


7. Hamartoma. 


In conclusion, it may be said that pre- 
cancerous melanosis is an_ intraepithelial 
proliferation originating in the basal cells of 
the conjunctival epithelium, or of the skin. 
It is analogous to Bowen’s intraepithelial 
carcinoma or to extra-‘mammary Paget’s 
disease where that condition can be divorced 
from any primary malignancy in the under- 
lying apocrine glands. Its kinship with 
extra-mammary Paget’s disease receives sup- 


port from Stout’s (1938) observations upon 
a rare intraepidermal melanoma in the -kin 
characterized by long duration, super! cial 
spread and a histological picture cl: sely 
simulating Paget’s disease. 


It would seem that further clinical and 
pathological observations are nece.-ary 
before the nature, habits and relation \ips 
of precancerous melanosis can be reg: ded 
as finally settled. 
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CARCINOMA OF THE GALL-BLADDER 


By H. M. Karn anp J. F. GWYNNE 
Departments of Surgery and Pathology, University of Otago Medical School and Dunedin Hospital 


Cee of the gall-bladder is a rare 
clinical diagnosis and is usually made 
long after the disease is operable. Experience 
with several cases, in which the diagnosis was 
not suspected clinically, prompted this study. 
Consideration of clinical features suggests the 
possibility of earlier diagnosis in some cases. 
The records of 27 cases subjected to autopsy 
or laparotomy have been examined. 


Incidence 

Statistics of the occurrence of the disease 
are difficult to assess. Cases of unexplained 
jaundice and cachexia or widespread carci- 
nomatosis, in which autopsy or laparotomy 
are not performed, are usually certified as 
being due to a primary growth in the stomach 
or large bowel. The disease may be com- 
moner than is apparent. Glenn and Hays 
(1953) found an incidence of 0.43 per cent. 
among 206,908 autopsies surveyed. Arminski 
(1949) quotes an occurrence of 4.53 per cent. 
of all carcinomas. 


in patients between 40 and 80 years; he als: 
found that 73.1 per cent. occurred in females 
These findings are in accord with those o! 
other authors; Rolleston and McNee (1929) 
found 71 per cent. in females. In the preseni 


series 62.3 per cent. occurred in females, and . 


in only one case was the patient under the 


age of 40. 


Aetiology 

The concurrence of cholecystitis and lithi- 
asis with the disease is a striking feature in 
the majority of reports in the literature. We 
were able to confirm the association with 
stones in only less than half of our cases, but 
this could not be definitely excluded in some 
of the records. Roberts (1954) found stones 
in 75 per cent., Willis (1952) in 92.3 per cent. 
and Arminski (1949) in 73.2 per cent. 


The essential factor in causation is not 
known, but these factors are incriminated: 


(a) chronic irritation by the stones; 


TABLE 1 


AGE AND SEX INCIDENCE 


Nearly two-thirds occurred in females. This predominance is constant, for example, 71 per cent. 
in Rolleston and McNee’s 3,242 cases (1929). 


0-30 30-40 40-50 


50-60 60-70 70-80 


Female 
0 


Total 0 1 2 


3 12 6 


There were 3 female diabetics (one-seventh of the total). The incidence of the disease in diabetic 
patients has not been noted in any previous communications on the disease. Only one of these 
3 was found to have gall-stones. 


The disease is rare in animals but is re- 
corded in the hen and the cow by veteri- 
narians. It is of interest that only those 
animals having the ability to convert a 
discontinuous to a continuous food digestion, 
possess a gall-bladder. 

Age and Sex 


Arminski (194')) reviewing the literature 
found that 93.6 per cent. of cases occurred 


(b) some chemical carcinogen in te 
stones; 

(c) precancerous inflammatory hyperpla- a 
associated with long continued 
fection. 


Ewing (1928) considered that all th -¢ 
factors operate, with the addition of irritat © 
by bile and disturbances of cholesterol mc «- 
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CARCINOMA OF THE GALL-BLADDER 


lism. Arminski (1949) stresses the con- 
int finding of chronic inflammation in gall- 
adders showing early carcinomas. Willis 
| |952) points out that carcinoma may develop 
vany years after removal of stones. Roberts 
954) enters a plea for early cholecystectomy 

cases of symptomatic gall-stones, in the 
pe of improving the results of treatment. 
is of interest to note here that Arminski 
949) records the finding of carcinoma in 
\2 per cent. of 46,480 operations on the 
biliary tract. It is probable that many of 
these gall-bladders were not subjected to 
pathological examination. 


showing carcinoma of the 
It is associated 


FI. L Photograph 
ga -bladder involving fundus. 
with stones, 
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PATHOLOGICAL FEATURES 


The disease at present is infrequently 
studied in its early stages. In only one of 
our cases was the growth confined to the gall- 
bladder at the time of diagnosis. 


= 


FIG. II. 


Diffuse carcinoma of the gall-bladder 
invading liver; it is associated with stones. 


Gross appearances 
The disease appears to arise more com- 
monly in the fundus than elsewhere, although 
in many cases, at the time of examination, 
the entire organ is involved. Vadheim et alii 
(1944) found 53 per cent. of their cases 
involved the fundus. Two main types of 
growth are described: 
(a) a polypoid and papillary mass pro- 
jecting into the lumen. Willis (1952) 


J 


subdivides this group into predomi- 
nantly mucoid and non-mucoid types; 


(b) a scirrhous, diffusely infiltrating type. 
This commonly involves a large pro- 
portion of the mucosa. 
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l. Perforation with: 
(a) the formation of fistulae into th: 
duodenum, stomach or colon; 
(b) diffuse peritonitis; 
(c) local abscesses in the liver o 
round the gall-bladder. 


TABLE 2 


PATHOLOGICAL FEATURES 


The tumour was localized to the gall-bladder in only one case. There was direct 
infiltration of the liver in practically half and involvement of adjacent organs in a 
quarter of the cases. 


Localized to the gall-bladder 1 
Local direct infiltration of the liver 13 
Infiltration of adjacent viscera Duodenum 
Common bile duct 
Pancreas 1 
Total 7 
Fistula into adjacent viscera Transverse colon 2 
Duodenum 1 
Total 3 
Liver metastases ll 
Local glandular metastases Porta hepatis 
Coeliac 
Total 12 
Remote metastases Mediastinum l 
Peritoneum 3 
Supraclavicular region 1 
Lungs 1 
On surface of the spleen l 
Total 7 


Enlargement of the organ is inconstant 
and depends solely on the complications of 
obstruction and infection. 

The local complications are of importance 
because when they develop, the clinical fea- 
tures obscure the underlying condition. They 
are: 


Microscopic appearances 

The majority of the growths appear as 
some variety of adenocarcinoma. Arm ski 
(1949) found that among 502 cases, 91.- per 
cent. were adenocarcinomata. This is 
subdivided into the following types: 


| 
| 
| 
| 
| 
— 
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(a) 


(b) 


(c) 


scirrhous and infiltrating; this type is 
the commonest, constituting 70 per 
cent. of the total; 

papillary; 

mucoid. 


A quota of 4.9 per cent. of the growths 
s)owed a mixed cell picture, and 3.8 per 


c at. 


were predominantly squamous-celled. 


\illis (1952), discussing the latter group, 


is of 


the opinion that adenocarcinoma can 


always be found in some areas of the growths. 


FIG. III. Photomicrograph of a papillary adeno- 
60) 


carcinoma, (x1 


Spread 
Most of the clinical features seem to be 


manifestations of spread of the disease. 
Vadheim (1944) found extension and meta- 


stasi- 


in 64 per cent. of cases. 


Local spread: 

(a) the disease spreads by submucosal 
and subserosal lymphatics to the 
cystic node and thence to nodes 
in the porta hepatis and coeliac 
groups. Spread by lymphatics 
also leads to widespread peritoneal 
deposits ; 
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(b) direct spread into the liver across 
the gall-bladder bed is a common 
occurrence; 

(ec) spread to the pleurae and lung 

bases may occur via lymphatics in 

the diaphragm; 

direct spread into adjacent viscera 

gives rise to the formation of 

fistulae, into the stomach, duo- 
denum and transverse colon. 


(d 


Distant: 

Invasion of veins leading to widespread 
metastases occurs later than direct ex- 
tension (Arminski, 1949). The liver 
contains discrete metastases in more 
than half the cases (Willis, 1952). 
Vadheim (1944) found similar discrete 
deposits in the liver in 73 per cent. of 
his cases. 


Willis (1952) found that after the liver. 
the lungs, bones and ovaries were in- 
volved most commonly. According to 
the literature as reviewed by Arminski 
(1949), almost every organ has been 
the site of metastases. 


The clinical syndrome 
The presenting symptoms and signs depend 


on: 


(a) 


(b) 


the primary location and pathological 
variety of the growth; 

the degrees of local spread producing 
pressure effects on, or infiltration of, 
the neighbouring structures; 

the rate of spread to the porta hepatis 
glands or liver tissues producing an 
obstructive jaundice. 


The main symptoms 


On 


an analysis of all cases reported by 


various authorities these were: 


Pain and vomiting _- 60 per cent. 
Jaundice 60 per cent. 
Anorexia 
Ascites and Oedema of 

lower extremities __ _ 40 per cent. 


Loss of weight—usually 
rapid (1 stone in 1 
month ) 


An unexplained anaemia 20 per cent. 
15 per cent. 


An abdominal mass - 


50 per cent. 
20 per cent. 


3 
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measures, a laparotomy and _ prophylacti- 
cholecystectomy should be carried out in a | 
cases with demonstrable gall-stones but i 
which the symptoms have altered to thos» 
of more persistent pain, jaundice, increasin : 
anorexia and marked loss of weigit 
(Graham). 


The differential diagnosis 
1. Carcinoma of the Liver—Primary and 
Secondary. 
Pain, jaundice and tumour. 
2. Carcinoma of the Stomach. 
Tumour, or secondaries causing 
jaundice. 
3. Carcinoma of the Hepatic Flexure of 
the Colon. 
Tumour or secondaries. 
4. Carcinoma of the Head of the Pancreas. 
Tumour or jaundice. 
5. Stones Impacted in the Common Bile 
Duct. 
6. Cholangitis and Hepatitis. 


The role of X-rays in diagnosis 


Kirklin (1933) of the Mayo clinic made 


0) an extensive study of cholangiograms in an 


TABLE 3 
CLINICAL SYNDROME 


Jaundice was the presenting symptom in more than half the cases, loss 
of weight in a quarter and a mass was palpated in a fifth of the cases. 


Presenting Symptoms Female Male Total 
Loss of weight 5 2 
. Dyspepsia 3 1 4 
Jaundice 9 7 16 
Pain 2 0 2 
A mass 4 1 5 


Five per cent. of the cases were admitted attempt to demonstrate the presence of ci rci- 
to hospital as moribund cases of undiagnosed noma as a defect in the cholecystogra) hic 
jaundice. Seventy per cent. had given a his- shadow. He felt that carcinoma of the 
tory of the flatulent dyspepsia clinically ladder should resemble gastric carcinom: in 
associated with “gall-bladder disease,” the producing defects visualizable on chola) 
pain later becoming more constant in charac- graphy; he was forced to conclude that | ch- 
ter with the appearance of anaemia, anorexia nically the procedure was unsatisfa: or) 
and progressive loss of weight. since the growth often interfered wit! 

Some clinicians are of the opinion that, concentrating power of the viscus, or ¢ 
as it is impossible to diagnose this all too obstruction of the cystic duct. The all: 
fatal disease by any of the known ancillary bladder, being small. and shielded b\ the 
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liver edge, is less amenable to manipulation 
on X-ray screening than is the stomach. The 
co-existence of gall-stones obscures defects 
that might otherwise be demonstrable. He 
was led to the conclusion that if on repeated 
X-rays the examiner observes a_ persistent 
defect with a diameter of 2 cms. or more and 
an irregular internal border he should take 
a papilloma or carcinoma of the organ into 
consideration. 


In the only surviving case in the series to 
be presented (No. 24), the Graham’s test 
revealed a filling defect; a papillomatous 
carcinoma in the fundus of the gall-bladder 


f 
was found on the routine pathological exami- 
nation of the organ. 

’ Several of the patients had achlorhydria; 
in others the Gregerson’s tests on the faeces 

le were repeatedly positive (a finding mentioned 
by several writers). The small intestinal 
haemorrhages may be associated with the 
obstructive jaundice, or due to the direct 
infiltration of the intestine by the ulcerating 

le FIG. V. Photomicrograph showing a _ scirrhous 

. spheroidal cell lesion infiltrating muscle. (x 190) neopiasm. 

TABLE 4 
OPERATIVE PROCEDURES 
Removal of the tumour was practicable in two cases only, and a palliative procedure 

was carried out in three cases. 
1. (a) Cholecystectomy 1 
(b) Cholecystectomy and local liver resection 1 
2. Relief of jaundice by cholecystostomy 1 

3. Relief of mechanical obstruction to bowel: 

Duodenum Gastro-enterostomy 1 

j- Small bowel Resection of a gangrenous loop 1 

" caught up in the growth and 

ic 

dense adhesions 

™ Transverse colon By-pass ileo-colostomy 1 

O- 

h- 4. Inoperable 10 

ry 

ie 5. Biopsy 3 

d 

. Drainage of local abscesses secondary to fistulae 2 
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TREATMENT 


In the absence of adequate means of mak- 
ing a positive pre-operative diagnosis, the 
surgeon is more often than not presented with 
the disease at laparotomy. 


In 1947 Sheinfield made an extensive study 
of all the recorded cases that had been sub- 
jected to any form of operative procedure. 
He reproduces a comprehensive tabulation of 
all the cases treated by cholecystectomy, with, 
or without, a partial excision of the liver. 


Of a total of 417 cases diagnosed, 284 
were submitted to operation, and 157 had a 
cholecystectomy performed. Survivals were 
16 for 5 years, 3 for 4 years, 4 for 3 years 
and 2 for one year. 


The writer concluded that where possible, 
when indicated, a local liver resection may 
prove of definite palliative, if not even of 
curative, value. The results in general are 
poor as compared with similar radical pro- 
cedures utilized in the surgical treatment of 
malignant tumours in other parts of the body. 


No mention is made of the use of deep 
X-ray therapy. It is to be hoped that the 
introduction of newer methods of cholangio- 
graphy may assist in the earlier diagnosis of 
the disease, enabling the surgeon to operate 
on cases either before they have spread ex- 
tensively, or prepare for a major abdominal 
procedure at laparotomy-resection of the 
liver. 

ANALYSIS OF CASES 


An analysis is made of the 27 cases re- 
corded over the years 1944-1954 at the 
Dunedin Public Hospital. 


General findings 

The disease was found at laparotomy in 22 
cases but only two were operable. The carci- 
noma was associated with gall-stones in 12 
cases (of which 3 had a single stone). A 
summary of the features is given in Table 5. 


SUMMARY 


1. Carcinoma of the gall-bladder is thought 
to be a rare disease. 


2. The diagnosis should be considered in 
those cases of known gall-bladder disease 
when the pain or “flatulent dyspepsia” is 
becoming more constant, there is the 


appearance of anaemia, or jaundice or ai 
unexplained progressing loss of weight. 


3. It is to be hoped that the newer method: 
of visualization of the biliary apparatu: 
by radiography may lead to the earlie 
diagnosis of the disease. 


4. A critical clinical survey is made of 2° 
cases recorded at the Dunedin Publi: 
Hospital over the years 1944-54. 
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THE TREATMENT OF PILONIDAL SINUS 


By DanteL LANE 


Brisbane 


“Be not the first by whom the new are tried, 
Nor yet the last to lay the old aside.” 


[= treatment of pilonidal sinus has passed 
through many and varied phases since 
7 its original description by Anderson in 1847. 

The method of treatment has been influenced 
: largely by the aetiological concept in the 
mind of the surgeon. 


The problem of aetiology is intimately 
linked with the problem of treatment. Is the 
lesion congenital or acquired? If it is con- 
genital let us be radical in our approach so 
that no trace of the sinus may remain. If it 
is acquired then radical procedures are not 
so necessary and prophylaxis assumes a most 
important role. In order to arrive at the best 
method of treatment we must have the correct 
aetiological concept. Let us then proceed 
from aetiology to treatment. 
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AETIOLOGY 


The original writers on the subject, Ander- 
son (1847) and Warren (1854), considered 
the lesion to be acquired. Hodges (1880) 
was amongst the first to uphold its congenital 
origin. He considered three aetiological 
factors as essential, namely, a congenital 
coccygeal dimple, abundant hair development 
and insufficient cleanliness. Later, Mallory 
(1892), Bland-Sutton (1922), Kooistra 
(1942) and many others added strong sup- 
port to the congenital theory of origin. With 
the advent of the Second World War the 
increased incidence of pilonidal sinus com- 
plications stimulated further research into the 
problem of its aetiology and treatment. 


During recent years the work of Patey and 
Scarff (1946), King (1947) and Dwight and 
Maloy (1953) has compelled us to consider 
the lesion as an acquired one. The wheel has 
turned a full circle. 


The congenital theory holds that pilonidal 
sinuses represent remnants of the neural 
canal or that they are due to inclusion der- 
moids. The acquired theory considers that 
the majority of sinuses are due to “some 
combination of stiff hair, tender or macerated 
skin, poor hygiene and possibly repeated 
trauma” (Dwight and Maloy, 1953). 


The main arguments put forward by the 
two schools of opinion are summarized: 


AnTE-NatTaL (Congenital) 
Sit 
It is a common site for developmental 
efects. Serial sections of human embryos 


‘nd strong support. 


Post-NaTAL (Acquired) 


The pilonidal sinus occupies a unique 
position readily explicable on the basis of 
poor hygiene, hairs and trauma. 
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Sex 
Some of the patients are females who 
are usually hairless in this part and as a 
rule more clean in their personal habits 
than men. 


Occupation 
Trauma may aggravate the underlying 
condition. 


Age 
The condition usually occurs in young 
adults which is in keeping with the con- 
genital theory, as in branchial cysts and 
fistulae. 


Uninfected dermoid cysts in the post-anal 
region 
These may be found especially in in- 
fants but, we must admit, they are usually 
found much closer to the rectum than the 
usual pilonidal sinus. 


Hair in the sinus 
This is found in at least 50 per cent. of 
cases which is in keeping with the dermoid 
idea. We must admit that the hair is 
usually stiff and not the soft downy hair 
usually found in dermoid cysts elsewhere. 


Hair follicles 
These are found in the sinus wall and 
thus support the dermoid theory. 


Epithelium 
It can be found lining many of these 
sinuses. In a proportion of cases it has 
been replaced by granulation tissue in the 
deeper parts of the track. 


Sebaceous glands 
These are occasionally found in the 
wall of the sinus and further support the 
developmental theory. 


Recurrences 
These are due to incomplete excision of 
the original track. Kooistra (1942) states: 
“It is obvious from the pathology that any 
form of treatment to be successful must 


Males with hairy buttocks predominat 
5:1. This cannot be explained on a cor 
genital basis. 


Trauma is important in the initiatio: 
and in recurrence, for example, in “Jee, 
Disease.” 


Young adults, especially males, ar. 
more prone to sweat and production o! 
sebaceous secretion and to undergo trauma 
to the area. Why should a congenital 
lesion predominantly affect the male sex 
and manifest itself chiefly in the 2nd and 
3rd decades of life? 


These are very rare in adults. If they 
are the usual precursor of pilonidal sinus, 
why are they not more common? 


This may just as easily be acquired 
either primarily or secondarily. The stiff 
hair is usually lying loose and therefore 
not arising in the sinus wall. Epilation 
doses of X-ray have reduced recurrence 


rate. 


These can be found in only 9 per cent. 
of cases and even some of these may be 
implanted. 


It often grows down chronic sinuses. A 
complete epithelial lining is most uncom- 
mon in the true pilonidal sinus and there- 
fore it is not congenital. 


These are extraordinarily uncommon in 
the sinus walls and therefore cannot led 
useful support to the congenital theory 


In many cases these cannot possibly > 
due to incomplete excision. The recur: »t 
sinus may even be larger than the prim ‘y 
sinus. The histology of recurrences is 
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completely eradicate the cyst and sinus 
and all granulation tissue.” 


Pilonidal sinus in the hand and axilla 
These may be inclusion dermoids, but 
they are difficult to explain. 


'reatment by simple incision and packing 
This has been successful in a limited 
series of cases but it is too early to make 
final pronouncements. 


Conclusion 

The lesion is essentially congenital being 
either an inclusion dermoid or due to 
caudal remnants of the medullary canal. 
These defects lie dormant until infection 
supervenes and as a result the epithelial 
lining of a varying portion of the cyst is 
destroyed, thus explaining why, in many 
cases, the greater part of the track is lined 
by granulation tissue. 


Mechanical factors may help to initiate 
infection but cannot possibly cause the 
original condition. 


Treatment must be radical as the com- 
monest cause of recurrence is incomplete 
removal of the cyst or sinus. 


identical with that of the primary lesion 
even in cases where incomplete excision 
of the primary sinus could be precluded. 
Recurrences are due to mechanical factors 
caused by collection of hair in an imper- 
fect scar. 


Their occurrence is in perfect accord 
with the acquired theory. 


This is successful for the same reason 
that it is successful in fistula-in-ano. If 
ihe condition were congenital in origin 
this method would be doomed to failure. 
Buie (1944) first reported successful 
results by using this simple method. 
Complete excision is unnecessary, time 
consuming and uneconomical. 


The lesion is very difficult to explain by 
either theory of congenital origin. Patho- 
logical evidence distinctly favours the ac- 
quired theory. On the basis of age, sex, 
mechanical factors, hair and lack of 
hygiene, it is easier to explain the origin 
of the condition and the real reason for 
recurrence. 


If the condition is largely an acquired 
sinus, resulting from a foreign body re- 
action around hairs which enter from 
neighbouring skin, we must direct much of 
our attention to prophylaxis. 

Simple treatment is quite adequate and 


has many advantages over the radical 
methods still in vogue. 


As King (1946) has emphasized, the small 
sinus may arise as a result of widening of a 
hair follicle. This is the only type of sinus 
in which hair may be found growing in 
association with sebaceous glands. Multiple 
sinuses may simply represent stages in 
de. elopment. 


Ve cannot deny that some pilonidal sinuses 
may be of congenital origin. Those sinuses 
shi wing some connection with the spinal canal 
un oubtedly are, but in the vast majority of 
cas 3 the sinus is acquired and is a foreign- 
bo y reaction around hairs which enter from 


the neighbouring skin. 


TREATMENT 


As a result of the change in our concept of 
the aetiology of the sinus we must review our 
present methods of treatment. Many volumes 
have been written on the topic and yet no 
general agreement has been reached. 


Most surgeons today practise radical ex- 
cision of the sinus and its ramifications. The 
wound is generally left widely open and 
eventually nature completes the cure after 
some months. Even then, complications arise 
and further operations upon the unfortunate 


sinus bearer may be required. Such a method 


276 THe AUSTRALIAN AND New ZEALAND JOURNAL OF SURGERY 


means much discomfort and loss of working 
hours. In the Armed Forces the problem of 
pilonidal sinus is of major importance when 
viewed in the light of disturbed economy and 
loss of service. 


Various methods of primary closure have 
been invented to overcome these problems. 
Shute et alii (1943), using a method of pri- 
mary closure, reported that 90 per cent. of 
59 cases healed in an average time of eleven 
days. Davies and Starr (1945) could claim 
similar results using the Estlander rotation 
flap for primary closure. However, these 
methods are not perfect and when complica- 
tions arise lengthy treatment is involved. 


Usually there is a simple solution to 
most surgical problems and frequently “the 
simpler the better,” especially when used 
by the average general surgeon who operates 
only occasionally on pilonidal sinus. 


I have indicated the approach to treatment 
in Fig. II. Let us presume that most of us 
are general surgeons who seek a simple and 
effective solution to the annoying problem of 
pilonidal sinus. Wherein lies the answer? 
In a certain number of cases the sinus pre- 
sents itself as an abscess. It has been taught 
that these should be drained and when the 
acute infection has subsided, the sinus should 


be widely excised. 


ToRmation] INUé WITHOUT ABCESS F 
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FIG. Il 


Hodges in 1880, writing on the treatment 
of such abscesses stated, “If it is gently 
opened and the lock of hair removed, the 
sinus fills up with new tissue and in due time 
heals by solid cicatrix.” As Dwight and 
Maloy (1953) have recently shown, incision 


and packing alone will cure 93 per cent. of 
such cases, 


It is important that a midline incision b« 
employed regardless of whether the absces: 
is pointing there or laterally. This incisior 
should be extended to include all midlin« 
sinus openings whether they are in the in 
flamed area or not. Obvious hair and debri- 
should be removed. The wound should lx 
packed loosely rather than kept open by « 
drain. Chloromycetin (5 per cent. in propy 
lene glycol) is of value for local application 
In some cases parenteral antbiotic therap) 
is indicated. Packing is continued until the 
wound is healed. This should rarely exceed 
8 weeks. 


If the patient presents with a deep chroni: 
sinus and if there have been many attempts 
at operative cure and no great inconvenience 
is being caused by the sinus, there is some- 
thing to be said for leaving things alone. 


A pad with or without some local antiseptic. 
frequent baths and a soft rubber cushion may 
be more satisfactory than another operative 
“cure” suggested by an enthusiastic surgeon 
to a doubtful patient. Sometimes the surgeon 
is tempted to accept the difficult challenge 
and adopt the “press on regardless” attitude 


which often opens up new pitfalls. The 


pilonidal sinus causes great inconvenience 
but it rarely threatens life. 


For the sufferer who is anxious for opera- 
tion one can occasionally use excision and 
primary closure with an excellent result. On 
no account should simple primary closure be 
performed if there is undue tension on the 
suture lines or if absolute haemostasis and 
obliteration of all the dead space remain 
doubtful. Complicated plastic methods of 
closure seem unnecessary and hardly justi- 
fiable. In the vast majority of cases simple 
local excision and packing or incision aloe 
plus packing will give a 90 per cent. cure 
rate. 


The method illustrated in Fig. III is a 
simple one which is of value in the sma! er 
sinuses to be totally excised. Using | iis 
method the patient becomes ambulatory »- 
mediately and is usually ready to return to 
work after 5 to 6 weeks. The carbolic « id 
has a twofold purpose: to control infec! on 
and to destroy the unhealthy granula! on 
tissue lining. If some portion of the | it 
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emains after excision, it will usually not 
lelay healing unless some hair has also been 


»verlooked. 
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If incision and packing is to be used then 
we must adhere to certain basic principles. 
Dwight and Maloy (1953) advise that all 
hair and debris must be removed, unhealthy 
looking granulation tissue wiped away with 
gauze, and the skin edges accurately trimmed 
to avoid overhanging edges. The wound is 
packed loosely, early ambulation encouraged, 
and warm baths taken daily a few days after 
operation. The majority of these wounds 
remain comfortable and will be healed within 
6-8 weeks. The general success of this method 
of treatment will depend upon the correct 
design and care of an open wound. Let us 
then return to the basic principles of surgery 
in order to conquer this annoying condition. 


There is another advantage in using these 
simple methods of treatment and that is if 
recurrence should develop the patient can be 
advised that no great inconvenience or time 
loss will be caused by further operation and 
yet the chances of success are as high, if not 
hicher, than with more complicated methods. 


SUMMARY 


(his brief review has been written in order 
to stress the importance of certain aspects of 


pilonidal sinus not generally accepted. The 
orthodox teaching in most centres has been to 
accept the congenital theory of origin for 
pilonidal sinus. Nowadays the pendulum is 
swinging back to its starting point and many 
of us are beginning to accept the acquired 
theory. The bulk of pathological and clinical 
evidence favours an acquired theory of origin. 


If the acquired theory is correct then we 
must review our approach to treatment. 
Prophylaxis becomes increasingly important. 
Simple methods of treatment, such as have 
been described, are quite successful and have 
many obvious advantages to offer. We must 
relearn the correct design and care of an open 
wound. 
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INTRAMEDULLARY FIXATION OF THE LONG BONES 


By Peter WILLIAMS 


Melbourne 


= modern technique of medullary nail- 
ing was introduced about fifteen years 
ago and in the interim has been extensively 
practised in most parts of the world. Now 
that the initial flush of enthusiasm has passed 
it would seem opportune to review the subject 
and attempt to define its indications, advan- 
tages and limitations in the light of current 


experience. 


This report is based on the lessons learnt 
in a personal series of 45 cases. 


History 


The history of the subject is probably well 
known but it is interesting to recall that the 
earliest report appeared nearly sixty years 
ago and in 1916 Hey Groves described a 
method for fractures of the femur, humerus 
and ulna which differs little from the present- 
day technique. 


It remained for Kuntscher during the Fin- 
nish War to elaborate the Cloverleaf and 
V-shaped nails which he introduced without 
exposure of the fracture site; this closed 
method is still practised and preferred on 
the continent of Europe, where the fear of 
infection still seems to influence much of 
their work in fracture surgery. 


Kuntscher wrote that intramedullary fixa- 
tion was the treatment of election in all 
fractures, but though at the present time few 
would agree continued experience has shown 
that the method has a limited and very useful 
application. 


ADVANTAGES OF MEDULLARY FIXATION 


Perhaps the greatest virtue of medullary 
fixation is that properly carried out it pro- 
vides more efficient immobilization than any 
other form of metallic fixation. As a corol- 
lary to this, external fixation (at least in the 
femur) is not usually necessary, hence neigh- 
bouring joints can retain their mobility and 


the patient is spared the necessity of cumber- 
some plasters and long periods of hospitali- 
zation. The nails can be easily removed 
through a small incision without exposure 
of the fracture site or, on the other hand, they 
may be left if for long periods in fractures 
which unite slowly, or, in the treatment of 
non-union. In pathological fractures of the 
femur and humerus an intramedullary nai! 
will often provide comfort for the patient's 
period of survival. 


Although Kuntscher stated that the pres. 
ence of the nail stimulated the production of 
callus, this is not always the case. In my 
experience, over-abundant callus formation 
has been the rule only in those cases in which 
no external fixation was used and in which it 
was suspected that the nature of the fracture 
line allowed some rotational movement. to 
oceur. In femoral fractures callus formation 
is always least in completely stable transverse 
fractures and maximal in comminuted frac- 
tures where no external fixation is used. In 
fact it appears that if a plaster spica can be 
avoided, despite the movement which must 
occur, union occurs more rapidly. Sometimes 
the volume of callus is extraordinary. 


Certainly the amount of external callus 
formed is always far in excess of that seen 
in comparable fractures with plate fixation 
and usually greater than in those treated con- 
servatively. 


When union is long delayed in femora! 
fractures, or if non-union is present, simp!« 
freshening of the fracture surfaces and fix:- 
tion with a nail appears to be sufficient |) 
secure union. Although I have applied th - 
technique to only a small number of case. 
union was obtained quickly in all without t! - 
use of supplementary bone grafting. © 
several occasions locally available bone fra - 
ments were packed around the fracture ai | 
these were soon incorporated in the n¢ 
callus. 
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Recently Kuntscher nailing of the femur 
|as been advocated for un-united and septic 
,unshot wounds of the femur. Although this 
: ould seem to transgress established surgical 
, cinciples, a recent series reviewed in the 

merican literature showed that union will 
«ceur and sepsis be controlled in a consider- 
able proportion. 


INDICATIONS 


The main purpose of this paper is to make 
certain observations on intramedullary fixa- 
tion in fractures of the femur. However, for 
the sake of completeness I propose to deal 
briefly in the first instance with the applica- 
tion of the method in other sites. 


Fractures of the humerus 

(1) Fractures of the surgical neck of the 
humerus occur at all ages. In children opera- 
tive treatment of any sort is rarely required 
as a poor standard of reduction is compatible 
with an excellent end result. 


At the other extreme, when these fractures 
occur in the elderly, operative methods are 
again contra-indicated, but in younger adults 
one is occasionally obliged to resort to open 
methods of reduction. When this becomes 
necessary intramedullary fixation can be used 
to great advantage. These fractures, when 
reduced, are often intrinsically unstable, and 
other forms of internal fixation such as plates 
and oblique screws are either technically 
impossible or imperfect. Here as in other 
situations unless the internal fixation is 
secure, early movements cannot be instituted 
with reasonable safety—all the advantages of 
operation are lost and permanent stiffness is 
the all too common sequel. 


(2) Fractures in the shaft of the humerus 
sometimes call for treatment by open methods. 
Apart from the usually accepted indications 
I believe that all cases associated with com- 
plete radial nerve palsy should be so treated. 
Th: gross state of the nerve can be discovered 
an’ appropriate treatment given while at the 
sane time the fracture can be reduced and 
secired. Many months of fruitless waiting 
for recovery will be avoided when partial or 
con plete severance of the nerve has occurred. 


‘ny metallic fixation applied to the 


hu eral shaft, to a greater or lesser degree, 
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seems to be associated with delayed union. 
Intramedullary fixation is no exception to 
plating but in both cases it is wise to onlay 
the fracture site with cortical slivers obtained 
from the adjacent bone. 


(3) Pathological fractures of the upper 
2/3rd of the humeral shaft, so common with 
the metastases of mammary cancer, are most 
satisfactorily treated by intramedullary fixa- 
tion; this not only provides relief from pain 
but may be favoured by union. 


(4) In the lower 1/3rd practically the only 
indication is the so-called “baby car” fracture. 
Early movement of the elbow which is so 
essential can only be obtained when the 
humeral fracture is secured and a nail intro- 
duced through the lower fragment fulfils this 
objective. 


TECHNIQUE 


In general the technique is similar to that 
used in the femur, but certain modifications 
are worthy of mention. First, V-shaped nails 
with a bevelled end are preferable to those 
of Cloverleaf section and it is unnecessary to 
use nails which traverse the whole length of 
the medullary cavity. 


In fractures of the surgical neck it is usually 
easier to. reduce the fracture under vision and, 
after making a suitable hole in the humeral 
head between the greater tuberosity and 
articular cartilage, the nail can be hammered 
past the fracture site until its head is flush 
with the bone. 


In fractures of the shaft the nail can be 
introduced in the retrograde manner — the 
technique being similar to that used for the 
femur. In fractures of the lower 1/3rd, the 
nail is introduced through a small trough cut 
with an osteotome just above the olecranon 
fossa and passed upwards. 


Forearm fractures 

Internal fixation is sometimes required in 
fractures of the forearm bones either as the 
procedure of election in certain types or when 
it has been impossible to obtain or retain 
reduction by closed methods. As regards the 
first group, I think that all displaced frac- 
tures of the olecranon and all Monteggia 
fracture-dislocations are more sasisfactorily 
treated in this way. Plate fixation in the 
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forearm carries the serious disadvantage that 
in over 50 per cent. of cases union is either 
very delayed or proceeds to non-union, so 
that secondary bone grafting becomes neces- 
sary. After intramedullary fixation, however, 
union is more rapid and so far I have not 
yet had a case in which non-union developed. 


The method comes into its own in the 
treatment of those complicated compound 
fractures of the right elbow which seem to be 
occurring with increasing frequency. 


In these cases the first essential aim, as in 
all compound fractures, is to obtain primary 
skin healing and this is often defeated by the 
fragments of the ulna angulating towards the 
surface and emerging through the sutured 
wound or the split skin graft covering. Intra- 
medullary fixation of the ulna is often the 
deciding factor between success and failure. 


MATERIALS AND TECHNIQUE 


Olecranon: Although various devices can 
be used successfully it would appear that the 
most reliable is a long lag screw of suitable 
diameter. The medullary cavity of the ulna 
is very narrow and the bone of ivory hardness 
so that it must be carefully drilled out to 
the root diameter of the screw. 


Shafts: Fractures of the upper 1/3rd of the 
ulna are best secured with a small V-shaped 
nail introduced according to the technique 
described for the femur, and ordinary com- 
mercial high speed twist drills 6 inches long 
are ideally suited for this purpose. 


Fracture of both bones once reduced at 
operation are often sufficiently stabilized by 
a heavy Kirschner wire passed along the ulna 
only and left protruding through the skin 
over the olecranon. This allows the plaster 
to be applied with relative ease and the wire 
can be removed three weeks later without re- 
moving the plaster. 


If necessary the radius too can be stabilized 
by a wire inserted through the radial styloid 
and directed upwards. 


The use of Kirschner wires in this way is 
particularly useful in childhood fractures. 


Fractures of other bones 
Intramedullary fixation has been widely 
used especially in the United States for the 


fractures of the tibia, phalanges, metatarsal: 
and clavicle. As regards the tibia I have had 
no personal experience of the method but fee! 
that the plate fixation, when indicated, is s 
satisfactory (especially when re-inforced with 
sliver grafts) that the known disadvantage: 
of the intramedullary method in this situation 
scarcely justify its use. 


In the short long bones a good functional! 
result can nearly always be obtained by con. 
servative methods. 


Fractures of the femur 

Most fractures involving the shaft of the 
femur can be treated satisfactorily by con. 
servative methods. I say satisfactorily, by 
which I do not mean efficiently, for I do no! 
believe that any method involving three or 
four months discomfort in hospital and the 
likelihood of a stiff knee can be called 
efficient. 


(1) However, fractures involving the 
upper_1/3rd of the shaft must be placed in 
a special category for, inaccessible as they 
are to manipulative reduction, reliance must 
be placed on traction and this almost always 
results in a poor standard of reduction. Union 
is:very delayed, late varus angulation the rule 
and re-fracture on beginning weight bearing 
an all too common sequel. 


Kuntscher nail-fixation provides an easy 
solution to the treatment of these fractures 
and should be regarded as the treatment of 
choice. If carried out soon after injury the 
operation presents little difficulty and the 
patient can be mobilized early and rapid 
union anticipated. While transverse and 
short oblique fractures are the obvious choice 
for this method, long oblique and even sez- 
mented and comminuted fractures can be 
successfully treated. If internal fixation | 
delayed until conservative treatment his 
failed the operation can be extremely difficu | 
and demand a degree of physical effort mo:e 
appropriate to a wrestling match than 4 
surgical performance. Often  end-to-e:d 
apposition can only be obtained by accepti: < 
some shortening. 


(2) Fractures involving the middle 1/° ! 
of the femur are more easily treated c - 
servatively than their higher counterpart, | \'! 
when reduction cannot be obtained or if | © 
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jatient is unmanageable because of head 
cc other injuries intramedullary fixation is 
| ighly desirable and is superior in its results 
t. plate fixation. The limited exposure of the 
facture site does not seem to carry hazards 
«subsequent knee stiffness so common after 
tie use of plates. 


Provided the fracture is stable or can be 
nade so by nailing, there are many reasons 
for regarding this method as the one of 
choice, even in the middle 1/3rd fractures. 
Ii a “spica” is necessary to supplement the 
nails in very comminuted fractures some of 
the advantages of the method are lost. 


(3) Fractures of the lower 1/3rd are un- 
suitable for medullary fixation for the nail 
has too insecure a grip on the distal frag- 
ment. 

OPERATIVE TECHNIQUE 


In order to properly understand the opera- 
tive technique it is necessary to recall that the 
medullary cavity of the femur can only afford 
fixation for a nail at its isthmus which lies in 
the middle 1/5th of the bone. Elsewhere the 
medulla is very capacious and even the 
widest nail will be a very loose fit. It follows, 
therefore, that in all fractures of the upper 
2/3rd of the shaft the nail must enter the 
cancellous bone of the condylar region. 
When this is achieved the nail will have a 
firm grip in three places — the upper surface 
of the neck, the isthmus and in the condylar 
region. 


(1) Prior to operation X-ray photographs 
are taken which show the whole of the shaft 
of the fractured femur. On two occasions I 
have operated on upper 1/3rd fractures and 
have had the mortification of finding further 
fractures in the lower 1/3rd. 


Before the patient is postured, the length 
of the normal femur is measured with a tape 
fron: the tip of the trochanter to the joint 
line of the knee. If one and half inches is 
subt: acted from this figure it will provide a 
nail }ength which will extend from just above 
the trochanter to within a 4 inch of the inter- 
cond: lar line of the knee. 


(2 Instruments required: 


a) Two full sets of 2-inch and s-inch 
nails. 
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(b) Drills and brace. 

(c) Extractor. 

(d) Hey Groves forceps. 

(e) Two pairs of pliers. 

(f) Heavy stainless steel wire. 


(g) Wire cutters. 


(3) Calibre of nail: Only stainless steel 
nails of Cloverleaf pattern with an extractor 
eye at each end have been used and I consider 
that any calibre less than 3 inch is worthless. 
Indeed I have made a practice of using 1s-inch 
nails routinely in all male patients and in 
many females also. In some fractures in the 
very elderly the medullary cavity is so large 
that it is necessary to use two interlocking 
nails as described by Charnley (1952). How- 
ever, if two nails are used especially in long 
spiral fractures, care must be taken that the 
bulk of the nails does not prevent the fracture 
surfaces coming into apposition. Most spiral 
fractures require one or two encircling wires 
to render them stable. 


(4) Exposure: The patient is postured in 
the Sims position with the affected thigh 
uppermost. In the upper 1/3rd the fracture 
site is exposed through a lateral muscle-split- 
ting incision, whereas in the middle third a 
postero-lateral approach turning the vasti 
forwards off the lateral intermuscular septum 
is preferred. Reflection of muscle is carried 
out to a minimum — the wound being coned 
down to the fracture site. 


(5) Operation: The proximal bone end is 
withdrawn with a hook and grasped with a 
pair of Hey Groves self-retaining forceps and 
cleared of muscle debris. The medullary 
cavity is now reamed out with a suitably sized 
Cleveland drill until its point is felt to emerge 
through the upper surface of the femoral 
neck. As a rule a x drill is used for a nail 
of similar size, but if the nail proves to be 
more than a push-fit the cavity is enlarged 
with a 23-inch oversize bit. 


The selected nail is now introduced head 
first into the proximal fragment and ham- 
mered in until it appears under the skin of 
the buttock. A small incision here will allow 
the nail to continue until about a 4 inch is 
visible beyond the fracture. Next the distal 


fragment is delivered, held and drilled to 


beyond the isthmus. By angulation and 
traction the distal fragment can now be re- 
duced over the protruding end of the nail and 
having checked the rotation of the fragments 
the nail is hammered home. 


Spiral fractures, however, must first be 
accurately reduced and held with bone clamps 
while the nail is hammered past the fracture. 


In comminuted fractures the fragments are 
painstakingly assembled and as more and 
more of the medulla is reconstituted the nail 
can be advanced inch by inch. When the nail 
is almost fully home a check X-ray of the 
whole femoral shaft is taken to ensure that 
the nail has not wandered outside the medulla. 
It may now be necessary to advance or re- 
tract the nail a little and when this has been 
done a final X-ray photograph of the knee 
region is taken before the wound is closed. 


In cases of non-union, where significant 
shortening is established, no attempt should 
ever be made to overcome this on a traction 
table at the time of operation as peripheral 
gangrene will almost certainly follow. Length 
can often be restored, however, if manual 
osteoclasis is followed by strong skeletal 


traction over a period of weeks prior to. 


operation. 


Bone grafting of these cases is unnecessary 
unless a large deficiency or excessive sclerosis 
is present, but in all cases a few locally 
obtained cortical slivers can be onlaid to 
reinforce the union. 


(6) After care: Knee movements can com- 
mence almost immediately and a full range 
can usually be obtained by the end of the 
second month. The aftercare of the fracture 
is dictated solely by the observations made of 
the stability of the fracture at the conclusion 
of the operation. 


(a) Transverse and short oblique fractures 
with interlocking spikes which prevent 
rotation are allowed up in a weight 
bearing caliper as soon as the wound 
is healed. 


(b) Long oblique and spiral fractures are 
best kept in recumbency for 4-6 weeks 
when there is usually sufficient callus 
formed to allow walking in a caliper 
to be free from risk. 
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(c) Very comminuted fractures wher 
encircling wires have been used | 
secure loose fragments are sometime 
safer in a plaster spica applied ; 
operation and retained for 6-8 week: 
Usually it is sufficient to rest the le 
in a Thomas Splint for about the sam 
length of time. 


The fracture line is often visible up t. 
six months from the time of operation but 
calipers can be discarded as soon as X-ra\ 
films reveal a continuous bridge of externa! 
callus. This is nearly always the case within 
three months. 


DISADVANTAGES AND COMPLICATIONS 


There never has been and probably never 
will be any procedure in fracture surgery 
which has been associated with so many fear- 
some complications. 


(1) Those associated with the closed nail- 
ing method can be disregarded for it is felt 
that apart from its inherent difficulties, it 
carries such a grave risk of radiation burns 
both to the patient and to the surgeon, that 
it should be condemned out of hand. The 
Continental literature abounds with case his- 
tories illustrating difficulties and disasters 
encountered during closed nailing and even 
death during the operation has been a not 
uncommon sequel after monumental strugg!es 
lasting four hours or more. 


By the open method very few operations 
will fail to be completed within the hour 
and many can be carried out in half this 
time. Operative shock is rare and all! but 
the more complicated fractures of the femur 
can be nailed without blood transfusions. 


(2) Sepsis is perhaps the most serious of 
all complications. Any method of fracture 
treatment which converts a closed fracture 
into an open one must offer very definite 
advantages to make this risk justifiable. | 
believe that intramedullary fixation does. and 
the fact that no cases of sepsis occurred in 
the series under review seems to justify this 
view. 


(3) Impaction of the nail is the most 
dreaded complication. When this pape was 
first prepared I wrote that impactio: was 
impossible if preliminary drilling o — the 
medullary cavity was practised. 
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Time, however, was to prove this statement 
) be over-optimistic for, several months ago, 
had the mortification of jamming a 32-inch 
ail in a femur previously drilled to 3 inch 
fter it had entered a mere three inches. Two 
ours later after the extractors had stripped 
nd the head fallen off the mallet the offend- 
ing metal was finally removed by making a 
mgitudinal saw cut in the cortex and spread- 
ing this with wedges. As there did not 
seem any logical reason for this mishap the 
medulla was drilled out to * but a 32-inch 
nail again started to jam at the same point. 
‘he operation was finally abandoned and a 
reasonable result subsequently obtained in a 
balanced traction. I would be indeed grate- 
ful for any explanation of this phenomenon. 


(4) Penetration of, or interference with, 
the function of neighbouring joints is avoided 
by choosing nails of correct length and the 
use of X-ray control at the time of operation. 


(5) Paget’s disease requires special men- 
tion, for fractures occurring in this condition 
provide the only exception to the rule of 
full-length nailing. In upper 1/3rd fractures 
a short nail must be used as any attempt to 
introduce the nail much beyond the point of 
maximum convexity will result in either an 
impacted nail or its extrusion through the 
lateral cortex. 


If the fracture is near the mid-shaft the 
difficulty may be overcome by bringing the 
upper end of the nail out lateral to the 
trochanter. 


Advantage can be taken of the fact that the 
medullary cavity in Paget’s disease is nearly 
always placed eccentrically so that some of 
the excess cortex on one side provides a 
lucrative source of sliver grafts to onlay 
around the fracture. 


\lthough it is commonly stated that frac- 
tures of the femur in Paget’s disease “unite 
like wildfire,” the exact reverse often occurs 
especially in the advanced stage of the disease. 
Th» results of nailing are particularly gratify- 
ing and present no particular technical 
di! culties. 


6) Bending of the nail is due to poor 
qu. lity metal, insufficient calibre or unpro- 
tec\-d weight-bearing in the early months. 
All these factors are under the control of the 


surgeon. One young man thought his leg 
felt so well that he walked out of hospital 
two weeks after operation without even taking 
a stick with him. When the leg became un- 
comfortable several days later, however, he 
willingly returned. X-rays showed that his 
oblique fracture had telescoped a little but 
union followed quickly with some shortening. 


The position is summarized by Watson 
Jones who states “this technique if applied to 
improperly selected cases, or if inefficiently 
or unsuccessfully carried out offers more pos- 
sibility of trouble than any other.” However, 
given the correct indications and instruments 
and adhering rigidly to a few simple rules a 
surgeon experienced in the method will rarely 
encounter complications. 


RESULTS 


Thirty-four cases of fractures in the upper 
2/3rd of the femoral shaft have been treated 
by Kuntscher nailing. There were three 
deaths within the first month of operation, 
none of which was directly attributable to 
the operative procedure. 


Analysis of 31 cases 
(1) Indications: 


Elective _. _. 18 cases 
Early re-fractures _ __ 4 cases 
Inability to reduce _._ cases 
(2) Complications: 
Fat embolism _. Nill 
Impacted nail 1 case 
(See text) 
Malunion 1 case 
Non-union _. _. _. Nil 


(3) Union: Union occurred in all cases 
and was considered sufficiently sound to dis- 
card the caliper within three months in 26 
cases and within four months in 5 cases. 
Over two-thirds of the patients were ambulant 


within two months. 


(4) Knee movement: Only two patients 
failed to achieve less than 90° of knee move- 


ment. 
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SUMMARY 


The place of intramedullary fixation in 
fracture treatment is discussed. 


Various improvements in operative tech- 
nique are described. 


The end results of 34 patients with frac- 
tured femurs treated by Kuntscher nailing 
are analyzed. 
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INTESTINAL OBSTRUCTION 


By E. V. BarLinc 


Royal Prince Alfred Hospital, Sydney 


‘(HIS paper summarizes the findings in 355 

cases of intestinal obstruction of all types 
.dmitted to the Royal Prince Alfred Hospital 
between Ist July, 1950, and 31st December, 
1953. In particular an attempt is made to 
analyze the causes of death in these cases and 
to compare therm with those in other pub- 
lished series. 


This series of cases occurring in a 33-year 
period compares in numbers with those pre- 
viously reported—most large hospital series 
have averaged each year about 100 cases of 
intestinal obstruction requiring attention. 


(1) The majority of cases of “strangu- 
lated” herniae required reduction rather than 
resection — 20 of 23 cases (McLaughlin). 
One third of our own cases required resection. 
At the same time the mortality in cases re- 
quiring resection was as high as, if not higher 
than, that in our series of cases. 


(2) Opening of an abscess figured as an 
operative procedure for relief of obstruction 
—no such easy path was found in our cases 
of obstruction. 


(3) Up to 50 per cent. of the cases of 
adhesive obstruction were not operated on. 


TABLE 1 
Date Author Number of Cases Mortality 
1925 SOUTTAR 3,064 | 26% 
1932 VICK 6,892 26% 
1938 WANGANSTEEN 157 18% 
1949 McLAUGHLIN 125 9% 
1949 | MOSES 223 | 6.5% 
1955 GRAFTON SMITH 1,252 14.5% 
1953 Present Series 355 20% 
1872 | CHARPENTIER 74 | 51% 
| (strangulation) 


The mortality of intestinal obstruction 


‘he recorded groups of cases since 1925 is 
suiimarized in Table 1. 


lfere it is seen that the mortality in any 
lar-e series is still high. If we consider the 
twc series in which the mortality is below 
10 ver cent. (McLaughlin [1949], 125 cases, 
and Moses [1949], 223 cases), we find: 


In our series the only cases of adhesive 
obstruction not submitted to operation were 
those in which a prior laparotomy or 
laparotomies had been done and where the 
previous diagnosis of adhesions was con- 
sidered to be sufficient to warrant the con- 
tinuation of intestinal decompression alone. 
This proportion of cases managed conserva- 
tively holds particularly in Moses’ series— 
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who also states that one reason for his low 
mortality is an abandonment of the Miller 


Abbott tube! 


(4) Fifteen cases of volvulus are reported 
in Moses’ series without a death. Our cases 
of volvulus are obviously in a different 
category, as such a condition entailed a 
mortality of 60 per cent. in our hands. 
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with paralytic ileus and also those wit! 
mesenteric vascular occlusion; were thes 
included the mortality would have risen t 
16-17 per cent. One case in five in this serie 
was not operated on. 


One cannot escape the conclusion that th 
mortality has not altered greatly for th 
better in spite of low figures in the shorte 
series of more selected cases. 


TABLE 2 
ANALYSIS OF THE CASES 
Cases Deaths Mortality 
1. Adhesion Obstruction 117 12 10% 
2. Hernia! “Strangulation” 61 14 20% 
3. Colonic Obstruction 37 12 38% 
4. Paralytic Deus 16 3 19% 
5. Infarction of Intestine 7 5 71% 
6. Intussusception 8 1 12% 
7. Volvulus 15 9 60% 
8. Megacolon 9 4 45% 
9. Miscellaneous 36 6 16% 
(Foreign bodies, 
imperforate anus) 
10. Impacted Faeces 42 
Total 355 19% 
Excluding Impacted Faeces 313 21% 


(5) Malignancy as a cause of intestinal 
obstruction appears only twice (1 per cent.) 
in a primary form as a cause of obstruction 
in Moses’ series of 223 cases. Carcinoma of 
the colon is associated with a 40 per cent. 
mortality and forms 10 per cent. of our cases. 


(6) Further, Moses gives spinal anaesthesia 
as a cause of his low mortality rate. In 
our cases spinal anaesthesia was studiously 
avoided because we fear anuria in the shocked 
state in which the more seriously affected 
patients present. 


Grafton Smith et alii (1955) report a 
series of 1,252 cases over the 1942-1953 
period with an overall mortality of 14.5 per 
cent. They excluded from this series patients 


Obstruction due to adhesions 

Obstruction due to adhesions was by far 
the main cause of intestinal obstruction; most 
adhesions were the result of appendicecton 
or pelvic operations. 


Operation was undertaken in all casvs. 
Entire reliance on tube-suction decompressi 
was only considered to be indicated and 
continued if signs of strangulation were 
not present and progress was satisfacto'y 
clinically and on X-ray examination. 


Suction was used alone in re-admitted ca-s 
of adhesion obstruction — several times 1 
some instances. These are only listed :s 
single cases. 
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trangulation in hernial sacs 

Strangulation in external, and less com- 
ionly in internal, herniae was the next most 
»ymmon cause of obstruction. In obstruction 
f this nature resection of bowel was carried 
ut in 30 per cent. of cases—i.e., gangrene 
r leakage incidence was 30 per cent. The 
_ bservation that four deaths occurred in cases 
1 which the bowel was considered viable 
ut in which resection was not performed 
idicates that a greater appreciation of the 
esirability of resecting doubtful bowel is 
ecessary (2 cases). In two other cases irre- 
sible shock was present post-operatively. 


Colonic obstruction 

Colonic obstruction was the third com- 
monest diagnosis. Included under this head- 
ing were only cases requiring operation for 
their alleviation. Impacted faeces, included 
in this series for completeness, was excluded 
altogether in a consideration of the overall 
mortality. In these cases with gross disten- 
sion the death rate was high, many presenting 
with caecal rupture or gangrene. Volvulus 
of the sigmoid colon occurred seven times 
with four deaths—in these cases there were 
two primary exteriorizing resections with re- 
covery. Megacolon was also associated with 
a high mortality. Caecostomy had three times 
the mortality of colostomy in the series, and 
each death was associated with technical 
failure in the formation of the caecostomy— 
either a leakage or failure to decompress the 
large bowel. 


Miscellaneous 

The large number of miscellaneous cases 
included such entities as foreign body ob- 
struction, gall-stone ileus, malrotation, in- 
testinal atresia, imperforate anus, etcetera. 


Five cases which died with a clinical 
diagnosis of intestinal obstruction had no 
confirmatory laparotomy nor post-mortem 
exumination. These deaths are included 


un ler “miscellaneous.” 


ANALYSIS OF THE CAUSE OF DEATH 


Ca ses of death 


a) Peritonitis - 18 cases 
Pre-operative 3 cases 
Post-operative _. .. _. 15 cases 
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10 cases 
Pre-operative _. _. _. 5 cases 
Operative __ 2 cases 
Post-operative __ 3 cases 

(c) Pulmonary complications 7 cases 
Pulmonary oedema case 

(hypertension ) 
Aspiration pneumonia __ 2 cases 
Pulmonary embolism _ 4 cases 
(d) Gross changes in bowel __ 38 cases 


(a) Peritonitis 
Deaths due to peritonitis were predominant. 


These constituted post-operative happen- 
ings in the main. 
1. Due to leakage at site of caecostomies 
(3 deaths). 
2. Due to spillage at operation. 
(a) Adhesions — 2 cases. 
(b) Obturator hernia — 1 case. 


3. Leaking anastomoses — 9 cases. 


(b) Shock 

The next highest group were those who 
showed shock with peripheral circulatory 
failure, prior to or during the operation or 
in the early post-operative period (and did 
not have peritonitis to cause such a peripheral 
failure). There were five patients whose pre- 
operative collapse was not associated with 
peritonitis. 


1. Crohn’s disease with gynaecological 
procedure ten days before. 


2. Secondary operation (rupture of 
wound). 


3. Volvulus. 

4. Two cases of mesenteric thrombosis. 

There were two who collapsed on the 
operating table. 


1. Volvulus. 
2. Strangulated ventral hernia. 


Both of these seemed to follow soon after 
the reduction of the strangulation and could 
have been due to absorption of toxic sub- 
stances contained within the bowel when 
circulation was restored or when the toxic 
substances were milked into the bowel with 
normal circulation. : 
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Three patients collapsed at a later stage— 
that is, on return to ward post-operatively; 
here again a toxic effect may be postulated or 
possibly a suprarenal failure. Although these 
failed to respond to noradrenalin, several of 
more recent cases have responded to a com- 
bination of adrenal cortical extract or corti- 
sone and noradrenalin. 


It would appear, in three such shocked 
cases, which had bowel of doubtful viability 
(not resected) that such could have had toxic 
absorption. Where bowel resection had been 
carried out (unless gangrene of the anasto- 
mosed ends occurred) it would seem that an 
adrenal failure was the basic factor. 


In these cases no unequivocally favourable 
response semed to follow the exhibition of 
anti-gas gangrene serum. 


(c) Pulmonary incidents 


Pulmonary incidents accounted for 7 
deaths. 
1. Collapse of the lung — 1 case. 
2. Aspiration bronchopneumonia — 2 
cases. 


(a) Too early removal of an aspirat- 
ing gastric tube. 

(b) Failure to diagnose an obstruc- 
tion at all; an orthopaedic case 
which developed ileus post- 
operatively. 


3. Pulmonary embolism — 4 cases. 


(d) Gross distension, strangulation or per- 
foration of bowel 
Gross distension (as with colonic obstruc- 
tion) and gangrene and perforation (in both 
small and large bowel obstruction) are asso- 
ciated with a high mortality. 


This is evidenced by the figures in relation 
to strangulated hernia requiring resection, 
infarction of small intestine, megacolon, vol- 
vulus and carcinoma of the colon. Here 
there are a total of 79 cases in which 38 
deaths occurred—a mortality of 48 per cent. 


It is noteworthy that in 1872 Charpentier 
reported a series of 74 cases of strangulating 
obstruction with a 51 per cent. mortality. 
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TABLE 3 


Deaths due to various causes of obstructic 


giving distension or strangulation; coi - 
pared with Charpentier’s figures. 
Cases Deaths 
1. “Strangulated” Hernia 61 12 
(a) No resection 43 4 
(b) Resection 18 8 
2. Infarction of Intestine 7 § 
3. Megacolon 9 4 
4. Volvulus 15 
5. Carcinoma of Colon 30 12 | 
| 
1872 Charpentier 74 44 | 


Over-prolongation of suction decompression 

Excessive prolongation of suction was the 
cause of death in three cases. Intragastric 
suction was used exclusively. 


In two of these cases suction was main- 
tained after gastrectomy in spite of an acute 
episode of abdominal pain and vomiting with 
rise in pulse rate which persisted after in- 
tubation. In both, herniation of small gu! 
through the mesocolic window had occurred 
with subsequent strangulation and peritonitis. 


In the third, herniation of small bowe! 
through the pelvic peritoneal floor occurred 
on the second post-operative day following 
an abdomino-perineal resection of the rectum. 
This was not recognized until a week later. 
laparotomy revealed the need of resection of 
strangulated small bowel. 


Over reliance on X-ray “scout” film 

Reliance on X-ray “scout” film was ‘e- 
sponsible for faulty diagnosis and death in 
three cases. 


In one case of acute pancreatitis a fa -¢ 
diagnosis of true small bowel obstruction \ »s 
made on the X-ray film. Laparotomy un: °r 
spinal anaesthesia was followed by anu ia 
and death. In two cases the X-ray failed ‘o 
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veal intestinal obstruction. Gas-filled bowel 

ad fluid levels were absent in X-rays of 
loth of these. Strangulated small gut due 
t) mesenteric thrombosis was later found at 
, ost-mortem in one. In another, volvulus of 
« loop of small bowel with strangulation was 
found at laparotomy. 


Specialist mismanagement 

In seven cases death occurred whilst cases 
were being treated in departments other 
than that of General Surgery and intestinal 
obstruction was not recognized at all or 
sufficiently soon to prevent death. 


In the Urology Department two deaths 
occurred : 
|. Right renal calculus removed — per- 
sistent pain and vomiting _post- 
operatively found to be caused by 
post-appendicectomy adhesions causing 
small bowel obstruction. 


2. A suprapubic prostatectomy was per- 
formed. Post-operatively vomiting and 
distension were found too late to be due 
to carcinoma of rectum with secondaries 
in the liver. 


In the Medicals Wards two deaths occurred: 


1. A patient admitted to the Medical Ward 
as a terminal pneumonia and treated as 
such proved at post-mortem to have a 
strangulated loop of small bowel pro- 
lapse through a hole in the mesentery 
of the small bowel. 


2. A hypertensive patient had vomiting 
and constipation with abdominal pain 
for one week prior to death attributed 
to his cerebral arterial degeneration; 
but post-mortem revealed gangrenous 
small bowel due to superior mesenteric 
artery thrombosis. 


In the Orthopaedic Department one death 
red: 


A patient had had a per-trochanteric frac- 
tu:e treated by pinning and died due to. 
as)iration pneumonia when she inhaled the 
vo nitus following the onset of paralytic 
ile's and gastric dilatation. 
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In the Gynaecological Department two 
deaths occurred: 


1. A faecal fistula that occurred following 
a total hysterectomy and double sal- 
pingo-oophorectomy was subjected to 
many operations for cure—death oc- 
curred from peritonitis following one 
such operation and a carcinoma of 
the pelvic colon with obstruction was 
demonstrated at post-mortem. 


2. A right salpingo-oophorectomy was 
performed for right-sided abdominal 
pain. Some ten days later, following 
much intermittent vomiting, the patient 
collapsed and died. Post-mortem re- 
vealed Crohn’s disease of terminal 
ileum with obstruction. 


Caecostomy as a cause of death 
Caecostomy was responsible for six deaths 
in the ten cases in which it was carried out. 


In three of these cases there was failure 
to decompress the large bowel and in three 
peritonitis from leakage at the site of caecos- 
tomy. 


In the remaining 45 cases of colonic ob- 
struction 43 colostomies were performed and 
8 deaths occurred —a mortality of 18 per 
cent. 


Although caecostomy when properly per- 
formed is adequate for some situations it 
would appear that colostomy is a much safer 
procedure. 


MISCONCEPTIONS RE MORTALITY 


(1) Age: It is usually stated that the very 
young and the very old withstand intestinal 
obstruction badly. 


In the very young intussusception was 
treated with 12 per cent. mortality—likewise 
the average age of strangulated hernia cases 
dying was identical with those recovering 66 
and 67—both being over 60. 


(2) The general condition of the patient 
did not seem to affect the outcome to an ex- 
tent expected by the usual teaching. Patients 
with prior coronary occlusion, gross hyper- 
tension, chronic bronchitis, cirrhosis, diabetes 
and cardiac failure survived the added burden 
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of obstruction in greater numbers than those 
who died, when comparable obstructions are 
compared in both groups. 


(3) Delayed admission: Apart from three 
cases who were moribund and did not survive 
4-6 hours, survival of the remaining cases 
seemed to depend more on the presence of a 
potentially strangulating process than on the 
length of time since the onset of the episode 
that demanded admission, e.g., a patient who 
died soon after admission had a Richter’s 
hernia of one day’s history. 


INTESTINAL SUCTION 


In this series of cases too ready a reliance 
on intestinal decompression by suction led to 
three fatalities. It is our firm opinion that 
intestinal decompression should be main- 
tained only so long as improvement is occur- 
ring and that it can only be continued as the 
sole means of therapy when it is known by 
a previous laparotomy that adhesive bowel 
obstruction is the likely diagnosis; even then 
a careful watch is necessary to be certain 
that strangulation does not occur under one’s 
very eyes. 

ANTIBIOTICS 


Antibiotics as a cause of lowering the mor- 


tality in the general run of cases of intestinal » 


obstruction were not at all impressive. In 
the cases of peritonitis where it was possible 
to remove the source of continuing peritoneal 
infection it was our impression that intra- 
venous Oxytetracycline or Tetracycline of the 
order of 1.0 gm. per day, had a good effect, 
sometimes a dramatic one. Otherwise there 
was no clear-cut evidence to suggest an im- 
pressive change. Certainly in the case of 
strangulation they seemed to cause no im- 
provement in the prognosis. 


CONCLUSIONS 


1. Aspiration decompression should be used 
purely as a preliminary to laparotomy 
except in cases where it is surmised that 
obstruction is due to intestinal adhesions 
proven by previous laparotomy or 
laparotomies. 


2. Aspiration decompression (plus paren- 
teral fluid and electrolytes) should be 
continued until maximum improvement in 
the patient’s condition has been obtained. 
This should be judged on: 
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(a) General sense of well being, hydr: - 
tion and urinary output. 


(b) Pulse rate and blood pressure. 


(c) Localized, distended and tender 
loops of bowel. 


(d) Bowel sounds. 
(e) X-ray films. 
(f) Amount and colour of aspirate. 


3. Laparotomy is indicated if improveme:t 
does not occur within a few hours or © 
ceases to progress. In any case within 
24 hours a general review of the situation 
is necessary and if the slightest doubt of 
the efficacy of the treatment exists a 
laparotomy should be carried out about 
this period. 


4. We are strongly of the opinion that intra- 
gastric decompression is adequate in the 
vast majority of cases. In our estimation 
intestinal decompression should be re- 
served for cases of adhesive obstruction 
who show no sign of settling after some 
days to a week. Should laparotomy then 
be necessary the passage of a Miller 
Abbott tube under vision into the jejunum 
is more likely to promote recovery than 
intragastric suction alone. 


5. Enterostomy (jejunostomy and ileostomy) 
is a highly fatal procedure in our ex- 
perience. We would prefer to employ an 
intestinal tube and have found that even 
whilst upper bowel paralysis persists 
lower bowel tone returns—it is then pos- 
sible to feed the patient via the intestinal 
tube (even though aspiration still be pro- 
ceeding from the upper alimentary tract 
via a second intragastric tube). 


6. It is apparent that the mortality oi 
strangulation is still inordinately high— 
certainly in this series. It is therefore 
necessary to operate early on all cases 
which are liable to involve strangulation 
of bowel at some future date. That this 
causes a great improvement in ov-rall 
figures can be seen from Moses’ 125 «ases 
quoted above. 


The general training of all medical »rac- 


titioners and especially that of sur: cons 
should be improved so that not only will 
intestinal obstruction be thought of and 
therefore diagnosed more rapidly, bu’ also 
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iis therapy carried out rationally and pur- 
p sefully. 


It is only by constant awareness and desire 
t. improve one’s result that progress can 
cme in the strangulated cases. The axiom 
that any lesion liable to cause bowel strangu- 
letion at however remote a date should be 
subjected to surgical treatment will help to 
lower the strangulation rate. There will 
always, however, be the unpredictable cases 
of strangulation—as in superior mesenteric 
artery thrombosis. In these cases we have 
little more to offer our patients than had 
Charpentier in 1872. 
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GROSS DAMAGE TO THE PORTAL VEIN AND HEPATIC ARTERY 
DURING CHOLECYSTECTOMY 


By Norman R. WynpHAM 
Sydney 


the portai vein or hepatic artery 
is tied in experimental animals, death 
usually follows quickly from gross liver 
necrosis. Life can be prolonged by the ad- 
ministration of antibiotics but in animals such 
as the dog, death is apparently inevitable. 
Child et alii (1952) have shown that these 
results cannot be applied to man since the 
arrangement of the blood vessels is not the 
same in both. Using the macaque monkey for 
the experiment they showed that ligation of 
the portal vein was not incompatible with 
life. A transient rise in portal venous pressure 
was followed in about two weeks by a return 
almost to normal. The mechanism of the 
rapid readjustment is not clear. The same 
procedure was then adopted in the human 
subjects suffering from growths of the pan- 
creas, with similar results. 


Ligation of the hepatic artery -has been 
performed on numerous occasions in cases of 
portal hypertension with few immediate deaths 
and a lowering of portal venous pressure. 


Ginsburg and Grayson (1952), have re- 
corded their observations on the inter-relations 
of the portal and systemic circulations of the 
liver. It would appear that the two circula- 
tions do indeed intercommunicate, the anas- 
tomoses being guarded by wedge-shaped 
valves. Flow through the portal vein is twice 
that in the hepatic artery. Clamping the 
portal vein caused a fall of 60-80 per cent. 
in the total flow through the liver while 
clamping of the hepatic artery was followed 
by a reduction of 10-40 per cent., this being 
quickly restored to normal. 

This paper records the case of a healthy 
woman whose portal vein was divided com- 
pletely and that of a woman without portal 
hypertension whose hepatic artery was ligated. 


CompLete Division oF PorTAL VEIN WITH 
REPAIR 


M.L. was a married woman of 34 years, admitted 
to a suburban public hospital on 23rd June, 1953. 


She gave a history of chronic cholecystitis with 
stones for a number of years. There was nothing 
unusual either in her history or physical conditicn. 


Cholecystectomy was performed on the day after 


admission. The surgeon reported no obvious ana- 
tomical abnormality but profuse bleeding occurred 
which was difficult to locate. After the operation a 
very large amount of blood came from the drainage 
tube and this increased in amount. By the next day 
it was obvious that intraperitoneal bleeding had also 
occurred. 


For six days after operation her condition became 
gradually worse although the pulse rate and tem- 
perature did not vary significantly. On the seventh 
day her deterioration became more obvious. The 
complexion was sallow with some icterus. Bile and 
albumen appeared in the urine. The pulse quickened 
and the temperature rose and became swinging. The 
abdomen became grossly distended, partly from 
dilated bowel and partly from intraperitoneal fluid, 
which was thought to be blood. 


She was seen by the writer on the ninth day after 
operation when it did not seem likely that operative 
intervention was indicated. Bleeding had apparently 
ceased. The abdominal distension was due to ileus 
as well as haemoperitoneum. Two days later opera- 
tion was undertaken as a desperate measure because 
of a sudden deterioration in her condition. Under 
open ether anaesthesia the abdominal wound was 
reopened. There had obviously been a _ massive 
haemorrhage. A large quantity of old blood was 
evacuated, about half consisting of clots. Most of 
these lay in the pouch of Morison. The liver was 
enlarged but not grossly so and its external appear- 
ance presented no unusual feature. 


The common bile duct and hepatic artery were 
intact. The portal vein had been completely divided. 
The hepatic end had been ligated but the dista! end 
was occluded by a clot. This was friable and was 
removed by means of a probe and sucker to a 
distance of 23 inches (6.25 cms). Only a small 
trickle of blood resulted. The hepatic end o! the 
vein was cleared in a similar manner anc the 
continuity restored with fine silk sutures. 


Forty-eight hours after this operation the patient's 
condition appeared to be slightly better. Thi- im- 
provement was maintained but it was not for over 
a week that complete recovery appeared po-sible. 
This was delayed by two large abscesses, one |» the 
wound and one in the buttock. The org inism 
responsible was a coagulase-positive Staphylo »ccus 
aureus sensitive to streptomycin and chloro cetin 
but resistant to penicillin. It had been imp: -sible 
to grow any organisms from the blood extra\ sated 
in the abdomen. 
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The patient gradually regained normal health and, 
to years after the operation, was well and free of 
a! symptoms referable to the biliary tract. There 
were no signs of impairment of the portal circulation, 
n» evidence of oesophageal varices and no labora- 
tucy evidence of impaired liver function. She had an 
ir cisional hernia in her original cholecystectomy scar 
aid had had two attacks of acute upper abdominal 
pin with distension. We advised laparotomy, hoping 
that this decision was unrelated to our interest in 
the state of the portal vein. She was admitted to 
Royal Prince Alfred Hospital and laparotomy was 
performed on 7th July, 1955. The pressure in the 
mesenteric veins was normal. A portal venogram 
failed to demonstrate the portal vein itself but the 
superior mesenteric vein was clearly shown to be 
free of obstruction. The spleen was normal in size 
though buried in the dense adhesions which were 
so abundant throughout the upper abdomen. The 
liver appeared normal. A liver biopsy was performed. 
This was later shown to be normal although more 
than the usual number of lymphocytes were present 
around the biliary radicles. The portal vein was 
demonstrated and shown to be patent and normal in 
size though scarred on the surface. There was no 
stricture. The incisional hernia was repaired as the 
abdomen was closed. Recovery was uneventful. 
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it would seem that some parenchymal liver 
damage or loss of function occurred post- 
operatively (Fig. 1). This is supported by 
the appearance of the liver at the second 
operation. At the same time no obvious ob- 
struction to the common bile duct was 
apparent, although haematoma around it may 
have pressed upon the duct. The laboratory 
findings could be explained by rapid absorp- 
tion of blood pigments from the haemoperi- 
toneum. This has been seen in other cases 
of gross intraperitoneal haemorrhage. 


Recent work already discussed in this 
paper has shown that obliteration of the portal 
vein by ligature is not inconsistent with life. 
No patient has been followed up previously 
for two years after such a procedure. 


LIGATION OF THE ComMMON HeEpaTic ARTERY 


This operation has been performed fre- 
quently in cases of portal hypertension as a 


Day of 7 14 2! 
Iiness 53 


Serum bilitubin O BMgm /100 cc 
Thymo! turbidity 1-O 
Alkaline serum phosphatase 23 


FIG. I. 


COMMENT 


In a small hospital with minimal laboratory 
facil.ties it was impossible to carry out full 
investigations. Without discussing in detail 
the inanner of presentation of the results of 
the | ver function tests or their significance, 


Temperature chart and liver function tests at intervals after first operation. 


28 35 49 54 


deliberate procedure. In the case recorded 
here the only liver disease present was due to 
chronic biliary obstruction. 


Case History 


M. J. was a married woman of 49 years. She was 
seen by me first on 20th Oct., 1953. when the 
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relevant history was of a cholecystectomy seventeen 
months previously for gall-stones. Symptoms 
returned after three months. Six weeks before 
seeing me she had had a second operation and had 
been discharged from hospital only two weeks before. 
Her symptoms of pain, jaundice and fever had 
already returned. After neither operation was 
drainage from the wound excessive. 


Hepatic Artery A 


Common Bile Duct 


FIG. Il. Diagram to show relation of common bile duct 
and vessels, A — anterior; P — posterior; R and L— 
right and left. 


At operation on 22nd October, 1953, a stricture of 
the common hepatic duct was found. This was 
excised and repaired over a “T” tube, the long 
limb of which was introduced through an opening 
below the stricture. A somewhat abnormal relation 
of the structures around the common bile duct was 
seen, the portal vein lying anterior and the common 
hepatic artery being anterior to the common bile 
duct (Fig. 11). The immediate post-operative course 
was normal. 
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transfusion of two pints of blood but three da s 
later bright bleeding occurred through the “T” tul 
Again she was shocked and collapsed. A seco: d 
transfusion of two pints of blood was given. Rap d 
recovery was again followed by fresh bleeding a d 
collapse five days later, the bleeding again comi ¢g 
from the “T” tube. Operation was advised aid 
performed on 2Ist Nov., 1953. The bleeding wis 
coming from a large hole in the side of the hepai ¢ 
artery which had been eroded by the “T” tule. 
Complete obliteration of the artery with silk sutur- 
was required. 


After operation the jaundice, which had ben 
slight up to this time, became marked. The serum 
bilirubin level rose from 1.8 mgms. to 8 mgms. per 
100 cc. She became drowsy and remained critica!|y 
ill for ten days. The jaundice had gone completely 
eight days after the operation. Her liver function 
tests did not become normal (Fig. III) for four 
weeks but at no time did these show any great 
degree of parenchymal damage. Choledochograin 
performed on 15th December, 1953, revealed no 
evidence of stricture or of obstruction. This was 
repeated on 4th Feb., 1954, and was normal. The 
“T” tube was then removed. 


She remained well for six months after this when 
evidence of biliary obstruction and “intermittent 
hepatic fever” again appeared. The duct was ex- 
plored again on 2nd Sept., 1954, when it was found 
that the stricture had recurred. This was excised 
again and so far (18 months) the patient has 
remained perfectly well. At the last operation the 
obliterated portion of the hepatic artery was identi- 
fied. In the region of the porta hepatis there 
was a network of small blood vessels so that 


Thymol Alkaline 
Terbidit Serum Bilirubin 
¥ | Phosphortase 
2nd Operation, 
22nd Oct., 53 
lith Nov., 53 —ve 18 
Reoperation 
for 
Haematemesis 
21st Nov.,53 
26th Nov.. 53 + + 7.3 
10th Dec., 53 —ve 11.7 1.0 
22nd Mar., 54 1 unit 10 
2nd Jun., 54 + + 37.8 0.4 
2nd Jul., 54 Reoperation 
Aug., 54 
Zine Sulph. 6.5 63.3 6.3 
FIG. Ill. Table to show function tests performed after 


operative procedures. 


On the twentieth post-operative day she complained 
of epigastric pain and vomited a few ounces of 
blood-stained fluid. She was cold and clammy. The 
systolic blood pressure was 90 mm. Hg. A diagnosis 
of intra-abdominal bleeding was made, the cause 
being unknown. Her condition improved after a 


exploration in this area would have been impos. le. 
Fortunately this was not necessary. As it was ere 
were numerous small blood vessels all ove: the 
common bile duct. Apart from bile staining the 
liver did not appear particularly abnormal «= | 4 
biopsy confirmed this. 
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She has had no further trouble so far. There has 
yeen no recurrence of jaundice and her liver func- 
ion tests, done nine months after her second 
yperation for stricture, were normal. 


COMMENT 


There are several features in this case to 
which attention is drawn. The dispositions of 
ihe major structures in the right free border 
f the lesser omentum necessitated great care 
in the dissection of the common bile duct. 
[he damage to the hepatic artery from con- 
tact with the long limb of the “T” tube was 
not at first apparent. 


The results of ligation of the hepatic artery 
were awaited with some trepidation. The 
semi-comatose, intensely jaundiced appearance 
of the patient was thought to be due to acute 
liver failure, despite the lack of support by 
the laboratory findings. Fortunately, recovery 
was much more rapid than expected. In what 
way compensation has occurred for the loss 
of blood supply from the hepatic artery is 
not clear. Apparently numerous small ves- 
sels had penetrated the liver substance from 


the surrounding connective tissue. New 
systemic vessels were obvious at the last 
operation but these could have played little 
part in the immediate recovery phase. There 
has been no demonstrable damage to the 
liver due to the ligation of the hepatic artery 
in this case. 
SUMMARY 


Ligation of the portal vein and the hepatic 
artery associated with cholecystectomy has 
been discussed in the literature. 


A case of each complication is described 


here. 
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HERE is a number of inflammatory 
lesions affecting the rectum and colon 
which appear to be closely related. However, 
their separation into clinically recognizable 
groups is helpful, both from the point of view 
of prognosis and treatment. The purpose of 
this review is to indicate the classification 
used by the writer in a personal series of 
eighty-four cases. 


Proctitis—thirty-five cases 

With this lesion the patient complains of 
bleeding and frequent motions. Questioning 
often reveals that the patient has one normal 
solid motion each day, but, in addition, there 
are several other bowel actions during the 
day, but on each occasion only a small 
amount of blood, mucus, and possibly some 
purulent fluid is passed. 


On sigmoidoscopy one sees a diffuse, in- 
flammatory process, involvng the rectal 
mucosa, and extending to eight centimetres, 
fifteen centimetres, or on rare occasions to 
as high as twenty centimetres, but above the 
upper level one can visualize normal mucosa 
(Fig. I). Mucosal ulcers may be visible, but 
they are rare in proctitis. 
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PROCTITIS 


| USUALLY NON-ULCERATIVE 
2 SIGMOIDOSCOPE PASSES ABOVE LESION 


3 RARELY EXTENDS 


FIG. I. Drawing showing the distribution of the 
lesion in proctitis. Compare Fig. II. 


As a rule, the course of the disease is be- 
nign. In most instances it persists for a 
while and then appears to subside. 

In one such case, Miss G., aged 69, the proctitis 
of 11 months’ duration extended to 10 centimetres, 


and above this level, the mucosa was normal. The 
symptoms became so distressing that she was ad- 


PROCTITIS AND PROCTOCOLITIS 


By E. S. R. HucHes 
Royal Melbourne Hospital 


mitted to hospital for two weeks, but failed t& 
improve after a course of cortisone and antibiotics 
Six months later her symptoms persisted unchanged 
and the bowel retained an angry appearance to ter 
centimetres. Twelve months later again, and two 
and a half years after the initial onset of the illness 
she was reviewed and was found to have made a 
complete recovery, both symptomaticaily and on 
sigmoidoscopy. 

In one case of the writer’s series, the lesion 
developed into a mild proctocolitis (ulcera- 
tive colitis). 

Mr. E., aged 27, was seen originally with a 
proctitis, which extended to 11 centimetres; his 
symptoms became worse, and eight months after the 
first examination, sigmoidoscopy showed that the 
lesion extended to 18 centimetres, but beyond this, 
the instrument could not be passed. A_ barium 
clysma at this stage showed that the sigmoid colon, 
at least, was involved. 


PROCTOCOL'TIS 


| ULCERATIVE OR NON-ULCERATIVE 
2 SIGMOIDOSCOPE DOES NOT PASS ABOVE LESION 
3 BARIUM CLYSMA May BE NORMAL 


FIG. Il. Drawing showing distribution of the 
lesion in proctocolitis. Compare Fig. I. 


Proctocolitis (ulcerative colitis) — forty-two 
cases 

This term has been used to designate those 
inflammatory lesions of the rectum and colon. 
the upper level of which cannot be reached 
on sigmoidoscopic examination (Fig. II). 
Proctocolitis may be ulcerative or non- 
ulcerative (Figs. III and IV), but one seems 
to be a phase of the other (Dukes, 1954). 

In 7 of these cases a barium clysma was 
normal and this led the writer to assume that 
the upper level of the lesion was only 
just beyond the end of the sigmoidoscop:. 
Accordingly the lesion was regarded as 
proctosigmoiditis and comparable with pr: 
titis in the relatively benign course which w = 
pursued. However, this did not prove to | 
the case in four of these 7 patients. 
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For example, Mr. D., aged 74, presented with 
six months’ history of “proctitis.” The lesion 
xtended to 18 centimetres beyond which the in- 
trument could not be passed; the barium clysma 
as normal and the diagnosis was regarded as proc- 
itis (or proctosigmoiditis) and the benign course 
vas forecast. His symptoms became worse and he 
rew weaker; he finally died two months after the 
riginal investigations, eight months after the onset 
f the symptoms, with a diffuse ulcerative colitis. 


FIG. III. Mrs. R., aged 40: 


colectomy performed (a). 


ProcTITIS AND PROCTOCOLITIS 


Acute ulcerative colitis with severe toxaemia. 
Gross degree of ulceration present in the left half of the colon 
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A barium clysma examination shows involve- 
ment of the colon up to the descending colon, 
to the transverse colon or the disease may 
have affected the whole of the large bowel 
(Figs. III and IV). 


Miscellaneous—seven cases 

In one case in this series, the patient, Mrs. M.., 
aged 40, had suffered from diarrhoea for fourteen 
years. A year before investigation she had had a 


~ 
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(ec) 


Emergency ileostomy and 
(b). In the 


right half of the colon, the bowel was macroscopically normal; at the transition zone a segment of the 


\ female, Miss L., aged 62, was referred with 
diarrhoea and bleeding of one month’s duration. 
Sigmoidoscopy to 18 centimetres revealed proctitis 
and, although the upper level of the lesion was 
not reached, the barium clysma was normal. Her 
symptoms progressed rapidly and she died a month 
later with extensive ulceration of the large bowel 
from rectum to caecum, associated with numerous 
perforations into the peritoneal cavity (Fig. V.). In 
two other cases, the course was progressive but at 
a slower rate, so enabling successful excision of the 
colon and rectum. 


In the typical case of proctocolitis there 
is a diffuse inflammatory lesion of the rectum 
and sigmoid colon. Ulcers may be difficult 
to define because they are filled with slough 
or loody fluid but, on the other hand, they 
may be easily seen as irregular, whitish 
islands on the surface of deeply injected 
mucosa; ulcers are much more common in 
pro-tocolitis than in proctitis. The lumen 
of tie bowel contains a variable amount of 
faec.l fluid mixed with blood, mucus and pus. 


4A. 


mucosa was acutely inflamed, but without visible ulceration (c). 


haemorrhoid operation which had left a stricture 
within the anal canal. Sigmoidoscopy showed 
diffuse proctitis, and the upper level of inflammation 
was not reached at twenty centimetres from the 
anus. Barium clysma examination revealed involve- 
ment of the whole of the colon to the caecum. At 
operation thickening of the whole of the colon was 
disclosed, but the ileum appeared normal. After 
removing the colon, the mucosa was found to be 
diffusely affected, although the only ulceration was 
seen in the caecum. The mucosa of the ileum was 
thickened, red and friable (Fig. VI). 


Presumably, this type of case belongs to 
that group described by Brooke as ileocolitis 
(Brooke and Cooke, 1951), and regarded by 
him as a disease originating from a small 
bowel defect with secondary effects upon the 
colon, simulating ulcerative colitis. However, 
in this case the convalescence after a one- 
stage ileostomy and proctocolectomy was 
uneventful, which is contrary to the ex- 
perience of Brooke and Cooke (1951) and 


Morrow (1955). 
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FIG. IV. Mrs. W., aged 40: Acute ulcerative colitis with severe toxaemia. Emergency ileostomy an 

colectomy performed (a). Gross ulceration present from the sigmoid colon to the caecum (b and c) 

Four months later the rectum was removed (d and e); there was no ulceration, but the mucosa wa 
thick d d t and friable. 
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(a) (b) (ec) 
(d) (e) 


ProctiTIis AND PROcTOCOLITIS 


Acute overwhelming ulcerative colitis responsible fcr fatal toxaemia (a). 


(c) 


One month prior to operation, sigmoidoscopy showed a diffuse non-ulcerative proctitis, and a barium 


clysma was normal. (b) and left halves (c) of the colon are involved. 


In six cases, the lesions corresponded with 
those described as segmental colitis (Neuman 
In one, the bowel was 
involved from the caecum to the sigmoid: 
in a second the right half of the colon was 
affected, and in four the disease was confined 
to the caecum, and ascending colon (Fig. 


and Dockerty, 1954). 


Milligan (1933) described the distinguish- 


emphatically that the rectum alone might 
be involved in this inflammatory change 
(proctitis), may remain so for years without 
upward spread, and that patients so afflicted 
can be given the confident assurance that 
their bowel nearly always ultimately returns 
to the normal condition. In the writer’s 
experience it is not possible to distinguish 
satisfactorily a “granular” proctitis as a 
specific disease; the appearance of the 
mucosa in proctitis is the same as in proc- 
tocolitis, but in the former ulceration is un- 
common and the upper limit of the diseased 
mucosa can always be reached. Only once 
in 35 cases has there been definite evidence 
of upward extension of the disease. There 
is no indication for surgery in proctitis. 
Brooke (1954), Morrow (1955) and others, 


LY ES 


Ulcerative colitis for which primary proctocolectomy was performed (a). 


The ileum was involved and ulceration was present in the caecum, but not in the rectum (b). 
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(a) (b) = 
FIG. V. Mrs. L., aged 62: 
VII). 
Discussion 
ing features of granular proctitis and 
ulcerative colitis. Milligan stated quite 
é A 
(a) (b) 
1G. VI. Mrs. M., aged 40: [Se 
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refer to “procto-sigmoiditis,” but the writer 
recommends that the use of this term be dis- 
continued. If the upper level of the inflamed 
mucosa cannot be reached with the sigmoido- 
scope, the lesion should be regarded as 
proctocolitis or ulcerative colitis. A normal 
barium clysma does not mean that the colon 
is not involved, nor can the extent of the 
lesion be determined by this investigation. 
Furthermore, the progressive course pursued 
by these cases originally called procto- 
sigmoiditis by the writer, links them with the 
proctocolitis or ulcerative colitis group. li 
the patient has a proctitis, surgery is not 
required, despite severe symptoms; if, how- 
ever, the upper limit cannot be reached with 
the sigmoidoscopy, a normal barium clysma 
should not deter the surgeon from treating 
the disease by radical surgery if the indica- 
tions should arise. 


FIG. VII. Mr. M., aged 37: Segmental colitis. 
Right hemicolectomy performed for mass in the 
caecum; it proved to be inflammatory in nature 
and confined to the caecum and the proximal 

half of the ascending colon. 
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The colon and rectum removed for ulcer: - 
tive colitis may show innumerable ulcers «{ 
variable size with ragged walls and whitish 
floors (Figs. HI, IV and V); but, in many 
cases, the mucosa has a velvety, oedematou:. 
thickened, granular appearance (Figs. |)! 
and IV) and, although very friable and often 
exhibiting polypoidal elevations, the mucosa 
is free of macroscopic ulceration. One a)- 
pearance seems to be a phase of the other 
(Cuthbert Dukes, 1954) and hence procto- 
colitis might be described as ulcerative or: 
non-ulcerative, although the presence or 
absence of ulcerations will not affect the 
management. 


Brooke (1954) and Morrow (1955) have 
warned of the disaster which might follow 
construction of an ileostomy in the group 
classified by them as “ileo-colitis.” Brooke 
(1954) has described this lesion as primarily 
small bowel in origin, with resulting steat- 
orrhoea and causing a secondary involvement 
of the colon, which might be indistinguish- 
able from ulcerative colitis. There has been 
one case in the writer’s series which seems to 
correspond to this group, but progress after 
one-stage ileostomy and procto-colectomy was 
uneventful. Other cases correctly belonging 
to this group might have been overlooked or 
confused with proctocolitis. Other inflam- 
matory lesions affect the colon, but their 
accurate classification is still difficult and as 
they are relatively uncommon, they might. 
for the time being, be grouped together. 


SUMMARY 


Inflammatory lesions of the colon and 
rectum have been variously classified. 


2. It is suggested that the simplest classi/ica- 
tion is as follows: 


(i) Proctitis: A lesion, the upper 
level of which can be reached 
with the sigmoidoscope. 


Proctocolitis: A lesion, the upper 
level of which cannot be reached 
with the sigmoidoscope, and \ hich 
may be associated with a normal 
barium clysma, or one wit! evi- 
dence of colitis. 


(ii) 


Miscellaneous: This grou, i 
cludes ileo-colitis and othe: not 
well-defined lesions, such seg- 
mental colitis. 


(iii) 


4 
4 
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PROCTITIS AND PROCTOCOLITIS 


Proctitis nearly always pursues a benign 
course, and only rarely continues proxi- 
mally to involve the colon. When the 
upper level of the inflamed mucosa can 
be reached, the patient can be reassured; 
there is no indication for surgery in this 
disease. 


Proctocolitis, whether ulcerative or non- 
ulcerative, can be regarded as synonymous 
with the more widely used term, ulcerative 
colitis. A normal barium clysma should 


not bring undue confidence because, in 
the early stages of the disease, there may 
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not be detectable changes visible in the 
X-ray examination. 
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into the biliary tract has 
been observed in rare cases, usually fol- 
lowing trauma to the liver. Wright, Prigot 
and Hill (1947) mention haematemesis as a 
symptom and Sandblom (1948) describes the 
occurrence of melaena, as well, in nine 
patients who had also suffered trauma to the 
liver region resulting in haemorrhage into 
the biliary tract. This condition is named 
“haemobilia” (Sandblom, 1948; Epstein, 
1952), and may cause haematemesis, melaena, 
biliary colic and biliary obstruction. It may 
not be uncommon even in subcapsular liver 
injuries. A case of haemobilia associated 
with haemorrhagic cholecystitis following a 
ruptured liver, with recovery, was reported 
by Epstein (1952). 


Haemobilia may be of intra- or extra- 
hepatic origin. Intra-hepatic sources have 
been described as following trauma; yellow 
atrophy, haemangioma and aneurysmal rup- 
ture of the hepatic artery, whilst extra-hepatic 
sources such as calculi in the gall-bladder or 
common duct, post-operative dilation of the 
common duct, carcinoma of the ampulla of 
Vater, and erosions and aneurysm of the 
hepatic vessels, have been recorded. 


The thin-walled vessels of the liver paren- 
chyma have only slight power of contraction 
and a large central cavity or a rupture of the 
liver which may or may not have been packed, 
may lead to prolonged haemorrhage into the 
biliary passages and thence to the bowel. 
There may be varying degrees of associated 
jaundice. 


The following case presented with massive 
and fatal bleeding from the bowel extending 
over a period of five months. The cause was 
not established until autopsy when a large 
central hydatid cyst cavity containing necrotic 
material, blood and bile was found in the 
right lobe of the liver; it was from this source 
that the bleeding had occurred. 


MASSIVE HAEMOBILIA FROM AN HYDATID CYST OF THE LIVER 


By Eric GouLston 


Sydney 


Case REPORT 


A male patient, aged 61 years, was admitted 1 
hospital on account of severe attacks of upper al) 
dominal pain, vomiting and loss of weight for th: 
previous two months. He had complained also 0! 
rectal bleeding for the previous month. On examina 
nation he presented as a large, pale well-nourishe:! 
man of the stated age. There was tenderness in th: 
right upper part of the abdomen where an enlarge: 
tender liver could be readily palpated. The tempera 
ture was 100°F, Hb percentage was 4 grams pe: 
cent., the serum bilirubin and iiver function tests 
being normal and the Casoni reaction negative. 


A barium meal examination revealed no abnor 
mality and, except for extreme anaemia, as did the 
marrow puncture and blood examinations. 


After blood transfusions, a laparotomy was _ per- 
formed two weeks after admission and an oedema- 
tous, acutely inflamed, large gall-bladder containing 
much debris was removed. The liver felt soft and 
“mushy” and a biopsy was taken. The specimen 
was reported as showing necrotic and granulation 
tissue presumably from an attempt to wall off an 
area of necrosis. 


Subsequent progress was marked by varying epi- 
sodes of massive bleeding per rectum, sometimes 
dark and sometimes bright red and _ necessitating 
many transfusions. A barium enema _ revealed 
well-developed diverticulosis throughout the colon. 
Sigmoidoscopy, oesophagoscopy and gastroscop) 
gave negative findings and, as the bleeding con- 
tinued, laparotomy was performed. Apart from the 
diverticulosis of the colon and the enlarged liver, no 
abnormality was found so a transverse colostomy was 
performed in the belief that the bleeding was from 
the diverticula in the colon. Despite early improve- 
ment, massive bleeding occurred from the colostomy 
and shortly afterward haematemesis began ani 
developed to an alarming degree. After resuscita- 
tion a further laparotomy was performed and_ in 
the belief that an undisclosed ulcer may have been 
present in the second part of the duodenum, which 
was difficult to palpate, gastro-enterostomy aid 
pyloric acclusion were performed. A_ period of 
four and a half months had thus passed and over 
30 litres of blood had been transfused. The pativnt 
then developed jaundice; his liver function te-ts 
showed deterioration and after further haemateme «s 
and melaena he died. 


Autopsy revealed on opening the duodenum in 
extensive thin folded sheet of fibrinous mate: a! 
which was completely obstructing the opening »f 
the ampulla of Vater and appeared to be a cas! »f 
the biliary tree. However, on microscopic exa \i- 
nation, the membrane was found to be hyd» id 
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la ainated membrane which had been extruded from 
a -yst in the liver. The liver was large and soft and 
c attained in the centre of the right lobe a large cyst, 
m asuring five inches in diameter, which contained 
a arge amount of clotted blood and a solid core of 
fil rinous material. The wall of the cyst was ragged 
ai | tough and the cyst appeared to be in communi- 
ca.ion with several bile ducts. The biliary system 
appeared dilated, the contents containing blood, bile 
and pus. Apart from diverticula in the large bowel 
th-re was nothing else relevant. 


COMMENT 


{An hydatid cyst of the liver often, as it 
enlarges, comes into contact with intra-hepatic 
blood vessels; as a rule these are venous 
channels and are occluded by pressure and 
quiet thrombosis. Cases, however, have been 
recorded in which intravenous leakage of 
hydatid fluid and scolices into the hepatic 
vein have occurred with the development of 
either secondary metastatic hydatid cysts in 
the lungs or with anaphylactic symptoms, 
these being sometimes fatal. As well, severe 
immediate or delayed post-operative haemorr- 
hage after the evacuation and drainage of 
hydatid cysts has been recorded—the result 
of the sudden removal of intracystic support 
from adjacent thin-walled vessels. These, as 
a rule, can be controlled by packing the cyst 
cavity although it is quite possible that fatal 
unrecorded cases have occurred. In the case 


here recorded there must have been first a 


MasstvE HAEMOBILIA FROM AN 


Hypatip Cyst oF THE LIVER 


leakage of the cystic contents into the intra- 
hepatic biliary passages —a not uncommon 
occurrence in hepatic cysts, associated with 
the first attack of pain, followed by secondary 
haemorrhage into the cavity. 


This led to the passage of blood mixed 
with bile and some debris down the common 
duct. I do not remember having encountered 
or having heard of a similar case so that this 
pathological coincidence must be very rare; 
it is another example of the protean mani- 
festations of hydatid disease of the liver. 


SUMMARY 


A case of fatal massive bowel haemorrhage 
is reported occurring from an unrecognized 
necrotic hydatid cyst of the liver. 
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CO-EXISTENT SEMINOMA AND TERATOMA OF THE TESTIS 


By Antuony F. HuNnTER 
Green Lane Hospital, Auckland 


HIRTY-SIX cases of this uncommon co- 

existence of a seminoma and a teratoma 
in one testis have so far been recorded. The 
last case reported was by Cardell and 
Hopewell (1954) and their report includes 
a review of the preceding thirty-five cases 
recorded. In view of their rarity I submit 
this case report. 


Case REPORT 


E.C.W., aged 35, was admitted to Green Lane 
Hospital, Auckland, on Ist March, 1955. He gave a 
history that he had noticed a painless swelling of 
his right scrotum for just over two months. He had 
first noticed it on 23rd December, 1954. Three weeks 
before admission the right scrotum was aspirated by 
his private practitioner and a_ blood-stained fluid 
obtained. There was no history of injury. 


On examination, it was noted that he had a 
moderate sized, right hydrocele and the _ right 
testicle was large, firm and not tender on palpation. 
We therefore made a diagnosis of neoplasm of the 
right testicle. There was no clinical or X-ray evi- 
dence of any secondary deposit. A male frog test- 
qualitative was negative, and quantitative 1:10 was 
negative. 


FIG. I. Vertical section of the testis. The upper 
mass is a teratoma (Figs. II and III) and the 
lower seminoma (Fig. IV). 


On 3rd March, 1955, I performed a right orch 
dectomy. Through a transverse incision in the right 
groin the spermatic cord was divided at the interna! 


ring and the spermatic cord, testicle, and its cover- 
ings were removed in toto. Following operation he 


received a course of deep X-ray therapy, a dose o! 


2,000 r being given to the aortico-caval area and the 


right groin. 


At the time of writing, six months after operation, 
he is alive and well and shows no evidence of 
metastases. An X-ray film of the chest made on 
15th August, 1955, showed no abnormal shadow. 


Macroscopic pathology 

The specimen (Fig. I) showed that most of the 
testis had been replaced by tumour, there being only 
a small amount of testicular tissue compressed at 
the lower pole of the organ. Two distinct tumours 
were present. The larger of these measured 3 x 6 
em. and occupied the upper pole of the testis. This 
tumour proved later to be the teratomatous part and 
showed an area of haemorrhage about 1 cm. across 
and multiple small cystic spaces. 


In the lower pole there was a white homogeneous 
tumour, 1.5 cm. in diameter, which proved later to 
be seminomatous in structure, and macroscopically 
it appeared that this tumour was distinct from the 
other. 


FIG. Ia. Key diagram to Fig. I showing tera 
toma hatched and seminoma black. 


Pes 
A 4s 
4 
ay 
anc 
hav 
app 


Co-EXISTANT SEMINOMA AND TERATOMA OF THE TESTIS 


FIG. Il. Low power photograph showing band 
of fibrous connective tissue separating teratoma 
from seminoma. 


Microscopic pathology 

Several sections from the zone between the two 
tumours showed that these were separated completely 
by a band of fibrous connective tissue (Fig. II). 
Sections from the teratomatous area (Fig. III) 
showed numerous cysts with lining epithe:ium vary- 
ing from flattened to tall columnar. These were set 
in a loose, fibrous, connective tissue stroma. A few 
areas of mesenchymal tissue containing stellate cells 
wer present. There was haemorrhage into one area 
and about this were syncytial masses of large cells 
having hyperchromatic nuclei. This area had the 
app: arance of a chorion-epithelioma. Mitotic figures 
wert seen. 


III. Photomicrograph of a section of the 
teratoma. 


Sections from the seminomatous area (Fig. IV) 
showed a well-defined uniformity in_ histological 
structure. There were clumps of large, round cells 
having hyperchromatic nuclei. The nuclei were sur- 
rounded by a rim of clear cytoplasm. Mitotic figures 
occurred. The stromal tissue consisted of strands of 
fibrous connective tissue containing a small number 
of lymphocytes. Sections of the spermatic cord did 
not show any tumour. 


Photomicrograph of a section of the 
seminoma. 


DiIscUSsION 


The macroscopic and microscopic findings 
warrant the conclusion that in this case the 
teratoma and the seminoma are two distinct 
and separate tumours within the same testis. 


Scully and Parham (1948) state that 
classification of testicular tumours have been 
largely based on two theories of pathogenesis: 


1. Ewing’s theory that all the common 
testicular tumours are forms of tera- 
toma and the histologically uniform 
neoplasms represent one-sided develop- 
ments of teratoma. 
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Chevassu, on the other hand, concluded 
that the histologically uniform tumour, 
which he named seminome, because of 
its supposed origin from the semi- 
niferous epithelium, is a distinct tumour 
not arising from teratoma. 


Willis (1948), in his review of fifteen 
cases, states that none of the cases showed 
any evidence of histogenetic relationship be- 
tween the teratomatous and the seminomatous 
tissues. There is certainly no evidence of 
histological relationship between the two 
tumours in this case and nothing to suggest 
that Ewing’s theory is correct. 


SUMMARY 


The clinical and pathological features are 
recorded of a further case in which a 
teratoma and seminoma existed in the same 


testicle. 
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BEZOAR is a mass of foreign material 
-& found in the stomach and intestines of 
hoth men and animals. The derivation of the 
word is obscure but is believed to be from 
the Arabian “badzehr” or the Persian “pad- 
zahr,” which mean antidote; and since ancient 
times they have been credited with magical 
beneficial properties, being worn as charms 
or taken internally for the prevention or treat- 
ment of various afflictions. 

Cases have been recorded in the medical 
literature since 1779 when Baudamant re- 
ported the first case of hairball. In 1938 De 
Bakey and Ochsner analysed 311 cases and 
a review of the subject by Tondreau and 
Kirklin in 1950 indicated that the total num- 
ber of recorded cases at that time was 
approximately 400. 


CLASSIFICATION 


Bezoars may be divided into four types, ac- 
cording to their composition :— 

(1) Trichobezoars — composed of swallowed 
hair. Cotton and wool thread, string and 
bristles have been reported as making 
up part of the hairball. 

(2) Phytobezoars — composed of the stems, 
fibres, leaves, roots or seeds of a large 
variety of fruit and vegetable materials 
moulded together to form compact 


masses. 
(3) Trichophytobezoars —a combination of 
(1) and (2). 


(4) Concretions — formed by the ingestion 
of substances which crystallise or precipi- 
tate to form a solid mass in the stomach, 
although ingested in a soluble form. The 
commonest examples are the shellac con- 
cretions found in painters and furniture 
workers (Inlow, 1940), the alcoholic 
solution of shellac being imbibed for the 
intoxicating effect of the solvent. Paraffin 
(Tondreau and Kirklin, 1950), starch 
(Brown and Schneider, 1951) and 
various inorganic salts have also been 
described as a cause of concretions. 


INTESTINAL OBSTRUCTION DUE TO A PHYTOBEZOAR 
IN A FEMALE AGED 79 YEARS 


By Ivan S. Epstein 
Alfred Hospital 


CLINICAL MANIFESTATIONS 


Gastric bezoars, particularly trichobezoars, 
usually attain a very large size before pro- 
ducing symptoms severe enough to necessi- 
tate medical advice. Anorexia, indigestion, 
nausea and vomiting are the common mani- 
festations, but the clinical picture is not 
specific, so that the lesion is seldom suspected 
clinically unless a gastric tumour is palpable 
and a history of hair swallowing is readily 
obtained. They usually occur in young 
females, who are frequently psychologically 
abnormal. Barium meal examination pro- 
duces a diagnostic picture, the relatively radio- 
lucent bezoars contrasting with the denser 
enveloping barium. 


The commonest complications which may 
precipitate the clinical picture are gastric 
ulceration and intestinal obstruction. The 
second is more common with phytobezoars 
because they are smaller than trichobezoars 
and can pass into the small intestine more 
readily. It is the occurrence of such a 
phenomenon in an octogenarian female under 
treatment for myocardial infarction which 
prompted this report. 


Case REPORT 


A female, aged 79, was admitted to hospital with 
a clinical diagnosis of coronary sclerosis and myo- 
cardial infarction. Apart from typhoid fever when 
she was aged seven years, she had lived a healthy 
and active life until eight years prior to admission 
when she developed shortness of breath and anginal 
pain on exertion. These symptoms had progressively 
increased in severity but she was able to care for 
herself until five days prior to admission, when she 
collapsed with severe persistent anginal pain and 
sudden dyspnoea. She was treated at home with bed 
rest, analgesics and digitalis prior to admission. 


When first seen she was not in any pain and 
appeared well-nourished. The pulse was irregular, 
due to auricular fibrillation, but of good volume, and 
the blood pressure was 130 millimetres of mercury 
systolic and 80 millimetres diastolic. The apex beat 
was palpable in the fifth left intercostal space four 
inches from the mid-sternal line. There was a dual 
rhythm and no bruits were audible. There was one 
inch of raised jugular venous pressure, fine rales 
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were heard at the base of the left lung and there 
was slight pitting oedema of the ankles. 


An electrocardiogram taken on admission con- 
firmed the presence of auricular fibrillation and 
revealed a left heart strain pattern with digitalis 
effect but not definite evidence of myocardial infarc- 
tion. The patient was treated with bed rest, anti- 
coagulant therapy, digitalis, mercurial diuretics and 


sedation. 


The rolled 
When first removed the 
mass was smoothly ovoid and covered with mucus. 


FIG. 1. The phytobezoar after drying out. 


up tomato skins are obvious. 


Her post-operative course was uneventful. She was 
discharged to a convalescent hospital on the ninth 
post-operative day and at this time residual sacral 
oedema was the only clinical evidence of cardiac 
failure, which was controlled with digitalis and 
mercurial diuretics. 


Progress was satisfactory until the thirteenth day 
after admission, when the patient began vomiting. 
There was no abdominal pain. She passed a consti- 
pated stool, the abdomen was not distended and 
bowel sounds were present. The next day the vomit- 
ing was more severe, producing foul-smelling 
material, the abdomen became slightly distended and 
she did not have a bowel action nor pass flatus. 


X-ray examination of the abdomen revealed gas 
distended small bowel with fluid levels. Some gas 
was present in the large bowel. At this stage 
continuous gastric aspiration and intravenous fluid 
therapy was instituted. Within twenty-four hours 
the gastric aspirations became more copious, offen- 
sive and faeculent. The abdomen was more distended 
and repeated X-ray examination revealed increased 
distension of the small bowel with fluid levels but 
minimal gas in the large intestine. The appearances 
were suggestive of a partial small bowel obstruction 
due to a mechanical rather than a paralytic lesion. 


At operation (Mr. James Guest), the jejunum 
was found to be moderately dilated for three feet 
distal to the duodenojejunal flexure, then of smaller 
diameter, but still somewhat dilated, for another 
foot, at which site its lumen was obstructed by an 
ovoid mass five centimetres in transverse diameter 
and seven centimetres in length. Below this obstruc- 
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tion the small bowel was of normal diameter for 
several feet and then completely collapsed to the 
ileocaecal junction. The whole of the large bowel 
was completely collapsed. The obstructing agent 
was removed through a longitudinal incision in the 
jejunum, which was closed transversely in two 
layers, and was recognised as a phytobezoar (Figure 
I), consisting of pieces of tomato skin rolled into 
thin sticks and matted together with cellulose 
material, food, small bowel content and mucus. 


DISCUSSION 


The symptoms in this patient were remark. 
able because of the absence of pain, which is 
generally accepted as a necessary feature for 
the diagnosis of mechanical small bowel ob 
struction. To direct questioning concerning 
pain the patient’s only complaint was ab 
dominal discomfort associated with nausea 
and aggravated by vomiting. Consequently. 
the vomiting and abdominal distension wer 
originally ascribed to either disordered bowe! 
function secondary to electrolyte disturbanc: 
or mesenteric vascular thrombosis. Serum 
electrolyte estimations revealed a lowering of 
sodium and chloride concentrations (127 and 
91 milliequivalents per litre respectively) and 
a blood urea of 115 milligrammes per centum. 
These changes were considered to be subse 
quent to and not causative of the bowe! 
condition. 

‘Mesenteric vascular thrombosis was con- 
sidered the most likely cause of intestinal 
obstruction in an old person with severe myo- 
cardial damage and auricular fibrillation; the 
gradual development of the manifestations o/ 
obstruction in this case suggesting a venous 
rather than arterial thrombosis. 


Radiography confirmed progressive dila!a- 
tion of small bowel loops, and it was con- 
sidered that laparotomy was indicated becaus: 
the possibility of a removable mechanical 
factor causing partial small bowel obstruction 
could not be dismissed, in spite of the absence 
of colicky pain. It was fully realised that 
there may have been an extensive mesenteric 
vascular lesion. However, such a diagno-is 
can be confirmed only by laparotomy, and a 
circumscribed vascular lesion may be am: 
able to surgical treatment. Obstruct ve 
phenomena were progressing, in spite of ¢ 0- 
servative management for twenty-four ho. 
and deterioration in the patient’s condit n 
was attributable to the bowel lesion and ol 
the cardiovascular state. 
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The laparotomy, which was the consequence 
f this reasoning, was extremely rewarding. 
{ phytobezoar impacted in the jejunum was 
‘asily removed. 

This bezoar consisted predominantly of un- 
ligested tomato skins and it was later dis- 
-overed that the patient had consumed several 
raw, unskinned tomatoes while in hospital. 
The accident of digestion resulting in these 
recoming aggregated into an obstructing 
lus is pure conjecture but the potential 
langer in administering excess indigestible 
egetable fibre, particularly to a debilitated 
iged patient, is obvious. 

Tondreau and Kirklin (1950) list sixteen 
vegetable substances reported to have consti- 
tuted phytobezoars, ranging from wild beets 
to raisins, but do not mention tomato skin, 
which was the causative factor here and in 
at least one other case (Stewart, 1955). 

It is of some theoretical interest that in the 
..S.A.. and Japan, where the persimmon is a 
native tree, the occurrence of bezoars due to 
this substance is relatively common. Experi- 
ments have shown that one of the components 
of the persimmon is precipitated into a gela- 
tinous mass under the influence of the gastric 
hydrochloric acid. 

The factors responsible for the formation 
of bezoars due to other vegetable substances 
are unknown. 


INTESTINAL OBSTRUCTION DUE TO A PHYTOBEZOAR IN A FEMALE 


SUMMARY 


1. Bezoars are defined, classified and their 
clinical features briefly discussed. 


2. A case of partial small bowel obstruction, 
due to a phytobezoar consisting of un- 
digested tomato skins, is presented. 


3. The diagnostic difficulties in this case, 
and pertinent theoretical considerations, 
are discussed. 
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HE search to make intra-cardiac surgery 
under direct vision a practical proposition 
has resulted in some ingenious developments. 
Hypothermia is only one of these but in spite 
of some disadvantages, it is the simplest of 
them all to carry out. 


General hypothermia was first used about 
1939 by Smith and Fay who cooled patients 
to 26°-28°C and maintained low temperatures 
for about 3-5 days—the longest recorded 
being 8 days. These patients were cooled to 
relieve inoperable malignancies, with some 
success and in a series of 175 patients, 2 died. 
Many other patients were treated in this way 
and the work was reviewed by Talbott in 
1941. 


During the war, Himmler instituted cooling 
experiments to discover a means of resusci- 
tating airmen after immersion in the sea. 
Prisoners without any kind of sedation were 
put in a bath at 10°C. After about 10 
minutes consciousness mercifully became 
clouded and was lost at 31°C or thereabouts. 
Death, when it occurred, was at 24°-26°C 
and was always cardiac in origin. 


Some of the observations reported have 
been suspect, but many of them agree with 
those of Smith and Fay and also with more 
recent reports. 


Briefly: Auricular fibrillation was a com- 
mon event. 


The blood viscosity increased and_ the 
haematocrit rose. 


There was a significant rise.in blood sugar 
and the urinary output was decreased. 


In none of the human coolings so far 
reported has there been evidence of cerebral 
damage — a point of importance. 


Electroencephalographic studies were made 
on monkeys which were cooled to 20°C 
(Callaghan et alii, 1954). The progressive 
diminution of wave forms suggests that corti- 
cal activity decreases as the temperature falls 


THE PHYSIOLOGY OF HYPOTHERMIA 


By Marcaret 
Royal Children’s Hospital, Melbourne 


and in several monkeys there was no activity 
whatsoever at 20°C. No wave form suggesting 
anoxia were evident and the pattern returned 
in reverse on rewarming. The monkeys ap 
peared quite normal and were able to perform 
their various tricks when they recovered. 


Animal experiments 

The bulk of our knowledge about hypo. 
thermia comes from animal experiments, bu! 
one must remember that organisms exhibi' 
wide species variations, for example, some fish 
and bacteria can survive temperatures nea: 
absolute zero. 


Cold-blooded animals as well developed as 
the frog can be frozen stiff for several months 
and will “come to life” again when they are 
rewarmed. 


Hibernating animals make an _ interesting 
study because their body temperature may 
fall as low as the external surroundings, fo: 
example, 2°-3°C and at this stage the hear! 
rate may be 5-10 beats per minute with a 
respiratory rate of 2. 


During their active months, it is possible 
to cool these animals down to similar low 
temperatures and safely occlude the cardia: 
circulation for about 2 hours, after which the 
animals can be revived to normal. 


Bigelow of Toronto, who was the first to 
suggest hypothermia as an adjunct to cardia 
surgery, attributes this ability to survive low 
temperatures to special tissue, which histo- 
logically resembles the adrenal cortex, sca'- 
tered through the mediastinum and in the 
axillae. He is making extracts from this tissie 
and thereby hopes to reduce temperatures 
non-hibernating animals to safe low levels. 


The effects of cooling 

The effects of cooling have been studi ¢ 
extensively in the dog. It is now known t! i 
if an animal is anaesthetized and put in 11 
ice water bath, certain reaction can © 


expected. 
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Breathing, after an immediate stimulation, 
soon becomes progressively depressed and will 
finally stop at temperatures of 22°-24°C. If 
at this stage respirations are controlled, then 
the animal may be taken to still lower tem- 
peratures — down to 18°-20°C —and death 
results from cardiac arrest or ventricular 
fibrillation. Shivering, which is the body’s 
main defence against cold, will increase the 
oxygen consumption by 200-300 per cent and 
is avoided by deepening the anaesthetic. 


If surgery is contemplated, the dog should 
be removed from the water at 30 C because 
a further drop of temperature can be 
expected. 


This is a point of some practical interest. 
At the Royal Children’s Hospital in Melbourne 
Mr. Russell Howard has operated on three 
children with cardiac conditions under hypo- 
thermia and Figure | represents the cooling 
curve of our first effort. 
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FIG. I. Graph showing temperature changes in relation 
to various operative activities in Case 1. 


Case 1 

The patient was a desperately ill undersized infant 
aged 15 months. The anaesthetic was rectal thio- 
pentone after which an intravenous drip was begun 
and the child then intubated under tubarine and 
maintained with nitrous oxide and oxygen. 


During the time taken to start the drip the tem- 
perature fell 2-3 degrees. We aimed to take the 
child out of the bath at 30°C but actually did so 
at 28°C. The temperature fell rapidly and was still 
fa ling when surgery began. Ventricular fibrillation 
ocurred when the pericardium was opened and 
again later; the heart was defibrillated by electric 
shock on both occasions. 
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Rewarming was carried out with hot saline packs 
in the chest cavity and by running hot water into a 
bag on which the child was lying. 


After diagnosing inoperable transposition of the 
great vessels, the operation terminated without 
further event and the babe died two days later from 
its condition. 


Oxygen and cardiovascular changes 

The oxygen and circulatory changes due 
to cooling are fairly consistent and well 
established (Bigelow, et alii, 1954). The 
blood pressure rises a little at first and then 
falls along with the heart rate, cardiac output 
and the temperature. Venous pressure is 
maintained during spontaneous breathing — 
but rises with controlled respiration and re- 
turns to normal when breathing is resumed 
again, as do the other changes during 
rewarming. 


The oxygen consumption steadily declines 
with the fall in temperature, provided shiver- 
ing is avoided and arterial oxygen saturation 
is maintained. At 30°C the oxygen consump- 
tion is 55 per cent. of normal and the blood 
pressure about 100 mm. Hg. At 25°C oxygen 
cénsumption is 33 per cent. of normal and 
the blood pressure 80 mm. Hg. and this, theo- 
retically, should be a reasonable working 
level. At 20°C when the oxygen requirements 
are 15 per cent. of normal the blood pressure 
has fallen to dangerous levels. Temperatures 
in the region of 28°C should provide most of 
the surgical requirements with relative safety. 


Ross (1954) states that, during cooling, the 
arterial and venous oxygen content of the 
blood is as much as 2 vols. per cent above 
normal, but even as low as 25°C the arterio- 
venous difference is within normal limits. 


Oxygen does not dissociate readily at low 
temperatures but solubility in the plasma is 
increased and appears to be sufficient for the 
cooled tissue demands. 


Cardiac action during hypothermia 

The behaviour of the heart in response to 
cooling is undoubtedly the major stumbling 
block to the surgical application of hypo- 
thermia. 


Cardiac slowing results from the direct 
effect of cold on the sino auricular node. Ross 
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(1954) describes a dog undergoing blood 
stream cooling in which the right auricle was 
arrested while the heart continued to beat. 


The coronary blood flow must be disturbed 
by the fall in blood pressure and also by the 
prolonged contraction of the cold heart. 
Seventy per cent of the cardiac cycle is spent 
in systole which leaves a relatively short 
diastole for adequate filling and the nutrition 
of the heart. 


Paroxyemel ie. Flutter 
2° 


Vent ricular axtrasystoles 
7. 27° 


FIG. Ul. Electrocardiogranis showing features at various 
temperatures. 


Electrocardiogram changes show a charac- 
teristic pattern and these include delayed 
conduction time, with a widening of the 
QRS complex, elevation of the ST segment, 
and inversion of the T wave. 


Various disturbing irregularities may ap- 
pear at any stage of cooling. Auricular fibril- 
lation occurs early. Ventricular extrasystole, 
heart block, ideoventricular rhythm will pre- 
cede cardiac arrest or ventricular fibrillation. 


Swan et alii (1953) describe a series of 
patients, mostly children, who were cooled 
for various procedures, and of these 7 devel- 
oped auricular fibrillation. There were 3 cases 


Blood chemistry 


of cardiac arrest and one ventricular fibrilla 
tion which was reversed. One case of arres 
went into fibrillation and the child died — 
making one death in 15 patients. 


Figure 2 demonstrates a succession © 
cardiac irregularities in the second child tha 
we cooled, in a fashion similar to the first. 


The babe was 7 months old, suffering severe! 
from Fallot’s tetrad with infundibular stenosis. 


The cardiac circulation was occluded for precise! 
5 minutes during which time the right ventricle wa- 
opened, the stenosis relieved, the heart filled wit) 
saline and the ventricle closed. 


Unfortunately air became evident in the coronary 
vessels when the circulation was restored and th: 
heart which had beat feebly during the cardiotom) 
now developed slow ideo-ventricular rhythm whic 
resisted all efforts of resuscitation. 


In a more recent venture a child aged 9 
years was cooled by the blanket technique 
and the temperature readily controlled at 
27°-28°C. The cardiac circulation was oc- 
cluded for 4 minutes, during which time a 
pulmonary valvular stenosis was dealt with 
through the pulmonary artery. The child was 
awake and crying when the temperature 
reached 36° and there was no evidence of 
cerebral damage when he fully recovered. 


In studying the problem of cardiac arrest 
and ventricular fibrillation, changes in the 
reaction of the blood and of certain electro- 
lytes are of basic importance — in particular 
potassium and calcium. Broadly speaking: 


Potassium is necessary for the synthesis of 
acetylcholine and in excess it will stop the 
heart in diastole. 


Calcium in excess increases the force of 
the heart and stops it in systole. 


Reports on this subject are conflicting, ut! 
one of the most convincing comes from \\c- 
Millan (McMillan et alii, 1955), at the Buc«s- 
ton Browne Research Farm. Cooling depre--es 
breathing which leads to CO, retention «nd 
acidosis. Associated with this is an incre se 
of calcium and a slight rise in potassi)m. 
Overventilation produces alkalosis which is 
associated with only a small increase in 
calcium and fall in potassium. The C: k 
ratio is disturbed in both groups but les: so 
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a lect the heart. 


If one considers also the changes in cardio- 
d) namics, along with surgical manipulation, 
aid add to this complete occlusion of the 
circulation, followed by the insult of cardio- 
tony — it is little wonder that cardiac dis- 
turbances occur. 


Ventricular fibrillation and cardiac arrest 


Ventricular fibrillation when it occurs is a 
disturbing experience to most of us but less 
so to some. Lewis and Taufic (1954) are so 
sure of their ability to defibrillate the dog’s 
heart that, when operating through the atrium 
to close a septal defect, they deliberately 
induce ventricular fibrillation and thereby 
obtain a quiet field for operation and reduce 
the risk of coronary air embolus. Their 
method of defibrillation is a sequence of 
cardiac massage, intracardiac adrenalin and 
serial electric shocks. 


Swan (Swan et alii, 1953), who has a 
large number of coolings to his credit, advo- 
cates the injection of potassium chloride into 
the coronary arteries, because the serum 
potassium is low and also there is a large 
outpouring of potassium from the fibrillating 
myocardium. Following the injection with 
massage, arrest in relaxation should result. If 
further massage does not restore the heart 
beat, then minute doses of calcium chloride 
should be effective. 


It is worth remembering that calcium 
chloride precipitates ventricular fibrillation in 
a digitalized heart at normal temperatures 
and will probably do the same at low tem- 
peratures, 


Swan has successfully defibrillated dogs’ 
hearts with acetylcholine and _prostigmine, 
which acts by destroying the antagonists of 
acetylcholine. In his recent operations, he 
attributes the absence of ventricular fibrilla- 
tion to the prophylactic use of prostigmine. 
Bigelow et alii (1954), also have considered 
the advisability of using this drug. 


Pribably the most universally successful 
meth d of reversing ventricular fibrillation is 
the use of an electrical defibrillator. When 
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combined with cardiac massage, which will 
produce a blood pressure of 60-80 mm. Hg. 
if effective, efforts to restore the heart to 
normal may be carried out for a considerabl> 
time. 


Cardiac arrest presents another formidable 
problem yet to be solved. The electrical 
pacemaker has not produced uniformly good 
results (Stephens et alii, 1954). 


In the search to give the surgeon a longer 
time within a quiet heart at lower tempera- 
tures, some interesting experiments have been 
performed (Niazi and Lewis, 1954). A group 
of 20 dogs were cooled breathing 5 per cent 
CO, in O., and at 20°C the CO. was removed 
so that they continued breathing O, alone. 
The temperature of half of these dogs fell to 
12°C or lower by which time the heart 
stopped beating. After 1} hours in arrest, 
they were rewarmed and 80 per cent of them 
recovered without ill effects. 


Of the other half, the temperature of some 
fell to 0°C with the heart still beating while 
others fibrillated near 16°; all this group died 
during rewarming. 


There appears to be a critical temperature 
at which the sudden change in the blood’s 
reaction from acid to alkaline leads to cardiac 
arrest or ventricular fibrillation. 


A more promising study of elective arrest 
comes from Melrose et alii (1955). They 
perfused the coronary arteries with potassium 
citrate, thereby producing a still flabby heart 
which facilitated surgery and the expression 
of air when the ventricles were closed. The 
heart beat was restored when the coronary 
vessels were perfused under pressure with 
oxygenated blood. 


In another experiment (Schafer et alii. 
1955), dogs were cooled until the ventricles 
fibrillated at temperatures of from 27°C down 
to 13°C and they were allowed to remain 
chilled for periods up to 5 hours, after which 
resuscitation was attempted. 


Their method of resuscitation is noteworthy. 
Rewarming was begun —the chest opened 
and effective cardiac massage performed and 
a single electric shock of 200 volts was given 
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at every degree rise in temperature until the 
heart action was restored. In this way dogs 
which had fibrillated for up to 60 minutes 
could be revived without evidence of damage. 


These experiments are not at present 
directly applicable to human patients but they 
make a fascinating study and serve to indicate 
some of the problems that lie ahead of us. 
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A METHOD FOR DETERMINATION OF THE RATE OF TRANSFER 
OF I'*** ACROSS THE HUMAN COLONIC MUCOSA 


By R. A. JoskE AND Epna V. SHERRIFF 


Clinical Research Unit, Royal Melbourne Hospital and the Walter and Eliza Hall Institute, 


i ETAILED knowledge of the function of 
i” the small bowel of man is scant, al- 
hough studies have been made of alimentary 
unction in the malabsorption syndrome 
Fairley, 1930; Saint and Weiden, 1952) 
und following massive resection of the small 
bowel (Althausen et alii, 1950; Jackson and 
Linder, 195la and b; Linder, Jackson and 
Linder, 1953). The present paper reports 
a method used for the determination of the 
rate of transfer of I'*" across human colonic 
mucosa, which may also be used to study 
similar problems using other radio-active 
isotopes. I'%! is selected because in Australia 
it is the most accessible of the suitable 
isotopes. This method consists basically of 
instilling a known amount of I'*' into an 
artificial Gilchrist bladder of right side of 
colon and terminal ileum and performing a 
balance study over the succeeding hour. The 
surgical technique and results have been 
described previously (Godfrey, 1954). Some- 
what similar studies have been reported in 
dogs by Marucci et alii (1954) and in man 
by Reed and Care (1954). 


METHOD 


After pelvic exenteration and construction 
of the Gilchrist artificial bladder the patient 
remains with a defunctioned loop of ileum 
and right colon into which both ureters are 
implanted. 


Immediately prior to the administration of 
the dose the artificial bladder is drained and 
rinsed with saline. Forty pe of iodine-131 
as Nal’! carrier free is introduced per 
catheter, followed by saline to a total of 
40 ml. Fifty minutes after the introduction 
of the I'81, serial neck and thigh counts are 
begun, following the technique used in 
thy oid tracer studies (Clarke and Aujard, 


and the Commonwealth X-ray and Radium Laboratory, Melbourne 


1954). This counting is continued for 20 
minutes at which time the “bladder” is 
drained and rinsed. A further count is taken 
over the thigh to give a measure of the con- 
tribution to the thigh counting rate of the 
pool of I'*" in the “bladder.” This corrected 
thigh counting rate is used to correct the neck 
counts for I! in the neck tissue, when deter- 
mining the thyroid content of radio-active 
material. 


The drainings from the “bladder” are re- 
tained for assay. Sixty minutes after the 
initial administration of the dose, a 10 ml 
blood sample is taken for whole blood ["™! 
assay. 


Five studies on two patients with a colonic 
“bladder” were made. Three subjects with 
no detectable lesion of the kidneys or bladder 
were used as controls, the same method being 
employed. 


CALCULATIONS 


The total I'* content of the thyroid gland 
60 minutes after administration can be cal- 
culated from the serial thyroid and thigh 
counts (Clarke and Aujard, 1954). The 
kinetics of I'*' metabolism described by 
Myant et alii (1950) and by Ruegamer 
(1953) has been used in the calculations. 
An iodine space of 18 litres is assumed. The 
total iodine content of the body fluids at one 
hour is then determined from the total blood 
activity. 


Assuming that the loss of I'*! from the 
“bladder” is exponential, the amount present 
at one hour can be calculated from that re- 
covered at 70 minutes after administration. 
The mean net loss of I'*! from the “bladder” 
is then calculated. 
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TABLE 1 
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I" in total iodine space 


Total I" accounted for (% dose) 5, 


Colonic Bladder | Normal Bladder 
' 
Case 1 Case 2 | 
(colonic bladder (colonic bladder | Case3 Case 4 Case 5 
operation 21.12.53) operation 21.1.55) | 
Date of test | 21.12.53 | 15.2.54 25.5.55 10.3.55 | 1.6.55 4.8.55 11.8.55 15.9.55 
administered (yc) 37 | 
in blood (uc/ml) x 10° 1.73 1.18 0.30 0.71 0.36 0.08 0.10 0.00 | 
4,  (% dose/ml) x 10% 1.78 2.28 0.71 0.88 0.20 0.24 0.00 | 
Average net rate of loss from bladder 
(% dose/min) 0.64 0.34 0.42 0.83 0.57 0.20 0.09 0.00 
Average rate of accumulation in | 
blood and thyroid (% dose/min) 0.59 1.00 0.31 0.72 | 0.35 | 0.06 | 0.08 0.00 
At 1 hour | 
I'™ recoverable from bladder | 
(% dose) 61 78 47 68 90 95 | 100 
I™ in thyroid (% dose) 5 1 3 8 4 0.3 | 0.4 0.0 
(% dose) 32 3 13 35 16 3.3 4.5 0.0 


RESULTS AND COMMENTS 


The results in the test cases and controls 
are shown in Table 1. The discrepancies in 
the total iodine accounted for (vide Case 1) 
can be understood when it is recalled that 
the total iodine space was assumed to be 18 
litres in all cases. 


Although these results are still preliminary, 
even at this stage it may be stated that the 
present method is practicable and gives 
reasonably consistent quantitative results, and 
that the ionic uptake appears to be very much 
greater from the artificial colonic bladder 
than from normai bladder mucosa. Further 
investigations are proceeding to determine 
the effects of deep X-ray therapy upon ionic 
uptake from the colonic bladder. 
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ECHANICAL obstruction of the small 

intestine due to an intra-mural haema- 
oma seems a sufficiently rare condition to 
varrant its being put on record. 


REPORT OF THE CASE 


H.L., a thin male child, aged 8, was admitted to 
hospital on 7th August, 1955, with a ten-hour history 
of a colicy, central abdominal pain. He was treated 
conservatively but, on the following day, was con- 
sidered to have a subsiding mild appendicitis. In 
view of the history of recurrent abdominal pain for 
over a year, it was decided that his appendix should 
he removed. 


A routine appendicectomy was performed on 
8th August, 1955. The appendix was thought to be 
mildly infected and the omentum was lightly ad- 
herent to its tip (later the appendix was found to 
be normal histologically). 


In view of the inconclusive findings a search for 
some other pathological condition was made, during 
the course of which the lower few feet of the ileum 
were examined. Apart from the finding that the 
pelvic colon and rectum were loaded with faeces, no 
abnormality was found. 


The appendix was removed, the stump buried by 
the purse string technique, and the abdomen closed. 


Following operation the child did not prosper. He 
was lethargic and vomited occasionally, but there 
was no rise in temperature. 


His abdomen was examined on several occasions 
and was found to be soft with bowel sounds present. 


On the fifth post-operative day, the child vomited 
and began complaining of colicy central abdominal 
pain. The temperature and pulse were normal. 
Distended loops of bowel were now obvious in the 
tight hypochondrium and the bowel sounds were 
tinkling in nature. An X-ray revealed numerous 
distended loops of small gut and many fluid levels. 
A seen of acute small gut obstruction was 
made. 


1n enema which produced a good flatus result 
ga‘e temporary relief. A Miller-Abbott tube was 
pa:sed and intravenous fluids begun. 


y the eighth post-operative day it was obvious 
th: the child’s condition was deteriorating. He was 
ex| criencing severe ¢olicy abdominal pain and the 


INTESTINAL OBSTRUCTION CAUSED BY A SUB-MUCOUS 
HAEMATOMA IN THE TERMINAL ILEUM 


By W. M. Wearne 
New Plymouth Hospital, New Zealand 


abdomen was distended and tympanitic. On the 
evening of the eighth day the abdomen was re-opened 
through a right lower paramedian incision. A small 
amount of free blood-stained fluid was aspirated and 
the purse string area on the caecum found to be 
clean. 

Approximately 25 cm. above the ileo-caecal junc- 
tion the ileum was black and tense over a length 
of approximately 14 cm. The mesenteric vessels 
leading to this part of the gut were patent. Above 
the affected area the bowel was distended and con- 
tained thin fluid and gas. The affected portion of 
the ileum was removed and the bowel reconstituted 
by a side to side anastomosis. The wound was then 
closed. 


On sectioning the removed portion of ileum, it 
was found to contain a large submucous haematoma 
which completely obliterated the lumen. Around 
the edges of the haematoma there was evidence of 
early organisation. 


Following his second operation the child showed 
progressive improvement but suffered for the first 
few days from intestinal colic. The wound healed 
well and he was allowed home some two weeks later. 


Just before discharge a blood pressure reading 
was systolic, 118 mm. Hg., and diastolic, 80 mm. Hg., 
a Hess’s test was negative, and the bleeding and 
coagulation times were 14 and 83 minutes respec- 
tively. 


Discussion 


The cause of a rupture of a vessel in the 
wall of the ileum remains uncertain. It must 
have occurred during or following the hand- 
ling of this section of the bowel at the time 
of the appendicectomy, but no undue force 
was used then. Again there was no evidence 
to suggest that this section of bowel became 
involved in any of the suturing. It seems 
probable that an unusually fragile vessel was 
ruptured during a routine examination of the 
bowel. Routine tests showed no abnormal 
bleeding tendency. 


ACKNOWLEDGEMENT 
I wish to thank Mr. G. F. Rich for per- 


mission to record this case. 


Books Reviewed. 


SURGERY OF THE SMALL AND LARGE INTESTINES. 
By CHARLES W. MAYO. Illinois, U.S.A.: Year Book 
Publishers, Inc., 1955. 83” x 52”, 340 pp., 94 illus- 
trations. Price: $9.00. 

This very practical small book deals with many of 
the lesser problems of practical management in the 
surgery of the intestines and in many instances 
discusses the operative details and post-operative 
management in a very helpful way. The illustrations 
are profuse but many of them do not merit inclusion 
and in some instances the illustrations do not convey 
the points made in the corresponding text. No 
attempt is made to discuss problems in any detail 
and the author clearly sets out to give his own 
practice in clear, brief fashion. This is not a book 
which will replace the standard volume on_ the 


subject. 


THE CASUALTY DEPARTMENT. 
By T. G. LOWDEN, M.A., B.M., F.R.C.S. Edinburgh: 
E. and S. Livingstone Ltd., 1955. 93” x 63”, viii 
plus 278 pp., 170 illustrations, 12 in colour. Price, 
37s. 6d. net. 

The organization of the Casualty Department in 
General Hospitals and the method of rostering junior 
house surgeons for duty without the supervision and 
guidance of one of the senior members of the staff 
leave much room for improvement. The author of 
this valuable book gives the reader the benefit of 
his seven years experience in a_ well-organized 
Casualty Department where methods of treatment 
and results have been critically analyzed. ~ 

The text is clear, the methods of treatment sound 
and the numerous illustrations excellent. Case 
histories emphasize the management of typical prob- 
lems. 

The first part of the book deals with the common 
septic conditions requiring treatment. Antibiotic 
therapy is placed in its correct perspective in rela- 
tionship to surgery. At the same time it is shown 
how some standard surgical procedures can be 
modified in the presence of an antibiotic cover. 

The second part discusses the commonly occurring 
minor surgical conditions. Fractures are excluded. 

In the third part chapters are devoted to “Orga- 
nization,” “Financial and Temperamental Back- 
ground,” “Legal Responsibilities” and “Legal 
Protection.” The introduction of these neglected 
subjects in the standard textbooks is well worth- 
while, and should be an essential part of the training 
of every practitioner. 

This book can be strongly recommended to house 
surgeons, general practitioners and consultants. 


LOCAL ANALGESIA HEAD AND NECK. 
By Sir ROBERT MacINTOSH, D.M., F.R.C.S.(Edin.), 
F.F.A.R.C.S., and MARY OSTLERE, M.B., M.R.C.P.E., 
F.F.A.R.C.S. Edinburgh: E. and S. Livingstone Ltd., 
1955. 9” x 6”, 130 pp., 145 illustrations, Price: 


27s. 6d. net. 

This book of 130 pages is divided into two almost 
equal parts. The first part describes the anatomv 
of the sensory nerves and of the sympathetic and 
autonomic nervous systems of the head and neck. 


The description is lucid, accurate, well illustrate: 
and all extraneous matter has been omitted. Th: 
second part of the book deals with the techniqu: 
of obtaining analgesia for certain head and nec} 
operations such as_ Tonsillectomy, Ophthalmi: 
Operations, Dental Surgery, and Surgery of th 
Nose and Para-Nasal Sinuses. The directions give: 
are clear and the text is well illustrated. 


This book will be of value to those surgeons an 
anaesthetists interested in local analgesia for certai: 
operations on the head and neck and it will provid 
a useful background whilst skill in these procedure- 
is being acquired in the operating room. 


MODERN PRACTICE IN ANAESTHESIA. 
Edited by FRANKIS T. EVANS, M.B., B.S., F.F.A.R.C.S 
D.A, Second Edition. London: Butterworth and Cc 
(Publishers) Ltd., 1954. 10” x 64”, xv plus 622 pp 
221 illustrations. 


This volume is the work of twenty-six authors and 
accordingly varies in quality from chapter to chapter. 
In this, the second edition, some of the weaknesses 
of the first have been eliminated by the complete 
revision of chapters. As the result of this some 
names have disappeared from the list of contributors 
and others have appeared in their places. Additional! 
chapters on such subjects as “Controlled Hypoten 
sion” and “Fires and Explosions” have been added. 


In this edition there are still strange statement 
such as “Hewitt’s wide-born modification (of the 
Clover inhaler) still enjoys wide popularity and is 
in constant use by many practitioners all over the 
world.” It would appear that the author of this 
section has failed to modify the text over the last 
twenty years. In the section on neuro-surgery, we 
read that “induction of anaesthesia is carried out 
with thiopentone 0.4 gramme and curare 15 milli 
grams.” Presumably, tubo-curarine is meant. 


A new chapter on the Physiology of Respiration 
provides a brief summary of the subject. It, how- 
ever, fails to discuss Diffusion Anoxia which has 
received considerable attention in recent years. 


In the text dealing with nitrous oxide anaesthesia 
anoxia is condemned but the author then describes 
nitrous oxide-air administration and talks of slig!i 
cyanosis. These two statements are not compatible. 
In the same chapter it is stated that “cyclopropane 
is used as a routine for major lung operations in 
conditions such as tuberculosis and bronchiectasis.” 
This anaesthetist cannot have heard of the earne-t 
desire on the part of the thoracic surgeon to emp! 
the endotherm. 


Two chapters on “The Principles of Muscu!:r 
Relaxation” and “The Relaxants” have been c 
tributed by T. Cecil Gray and have been broug \ 
as up to date as is possible with any major publi  :- 
tion. 

In the discussion on anaesthesia for thymecto 
it is still recommended that neostigmine should 
administered before the induction of anaesthe 
Surely, it is rational to leave this until the opera’ 
has been concluded. 
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This volume provides a satistactory text for a 
erson wishing to obtain information on anaesthesia 
or certain operations but some of the basic material 
‘ould be misleading. 


Taking into consideration the difficulties of 
nultiple authorship, the editor has performed a 
atisfactory task. The type font has been changed 
nd the paper is of better quality so that reading is 
1ore pleasant than in the first edition. 


{EURO-VASCULAR HILA OF LIMB MUSCLES. 
By JAMES COUPER BRASH, M.C., M.A., M.D., D.Sc., 
LL.D., F.R.C.S.(Edin.), F.R.C.S.E. Edinburgh: E and S. 
Livingstone Ltd., 1955. 92” x 74", xvi plus 100 
pp., 30 illustrations. 30s. net. 

This book is an atlas of 100 pages and it contains 
5) coloured plates. The object of this work is to 
ceseribe and illustrate the precise anatomy of the 
nerve of supply to the various limb muscles (exclud- 
ig the intrinsic muscles of the hand and foot) and 
to determine the extent to which the principal blood 
supply is associated with the nerve, that is, the con- 
stancy or otherwise of a definite “neuro-vascular 
hilum.” 


The common method of nerve supply to each 
muscle is described and illustrated and the possible 
positions of nerve-entry are expressed as a percent- 
age of the total number of dissections performed 
to obtain the necessary data, viz.: 


Brachioradialis. 
Position of nerve-entry. 
Above the level of the lateral epicondyle 
20/29 = 69.0% 
About the level of the lateral epicondyle 
6/29 = 20.7% 
Below the level of the lateral epicondyle 
3/29 = 10.3% 


4 scale is drawn beside each plate so that the 
average levels of origin of motor nerves from main 
trunks and of their entry into muscles may be read 
off in relation to the bony landmarks selected. 


The figures obtained for the position of nerve- 
entry are compared with those of previous workers 
in this field. This book therefore provides a valuable 
work of reference for those who desire a knowledge 
of the precise method of nerve and vascular supply 
in the limb muscles and it will be particularly 
valuable to those surgeons whose interest is in the 
treatment of peripheral nerve and vascular injuries. 


of the Heart and Thoracic Blood Vessels). 

By 21 Contributors. London: Medical -Department, 
The British Council, 1955. 113” x 82”, 71 pp., 55 
illustrations, 


Vol. Il, No. 3. BRITISH MEDICAL 


This number has been compiled by a panel of 
British authorities who present a well-balanced state- 
ment on the place of surgery in the treatment of 
disorders of the heart and thoracic blood vessels. 


The criteria for the selection of patients suitable 
for surgical treatment are stated in papers by 
Maurice Campbell and Paul Wood. A. I. Parry 
Brown and B. A. Sellick contribute an authoritative 
paper upon the anaesthetic requirements for cardiac 
surgery. 

Mitral stenosis, patent ductus arteriosus, pul- 
monary stenosis and coarctation of the aorta are 
onditions in which operative treatment is of proven 
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worth, and they are dealt with at length by Sir 
Russell Brock, E. Mason, O. S. Tubbs and 


T. Holmes Sellors. 


Aortic valve disease, mitral regurgitation and 
septal defects are discussed briefly, and in each in- 
stance it is shown that much work must yet be done 
before surgical methods can become standardized. 


The cardiac surgeon hopes that ultimately he will 
be able to operate inside the still, dry heart. A 
vast amount of experimental work is being directed 
towards this end and the results that have been 
achieved so far are indicated in articles on hypo- 
thermia by E. J. Delorme and D. N. Ross, on cross- 
circulation by A. T. Andreason, and on artificial 
heart-lung machine by W. P. Cleland and D. E. 
Melrose. 


It is important that every surgeon and anaesthetist 
should know what to do when confronted with a 
cardiac arrest. The article by I. K. R. McMillan 
on cardiac resuscitation states the position clearly 
and it is highly recommended. 

The treatment of coronary artery disease has not 
been dealt with in this publication. A well-argued 
paper upon this controversial subject would have 
been a useful addition. 


TRANSPLANTATION OF TISSUES (Vol. 1). 
By LYNDON A. PEER, M.D. First Edition. England: 
Bailliere, Tindall and Cox Limited, 1955. 10” x 62”, 
xii plus 422 pp., 163 illustrations. Price: 102s. 6d. 
net. 

This book, the first of two volumes, on trans- 
plantation of tissues, deals with the transplantation 
of cartilage, bone, fascia, tendon and muscle. This 
describes work done by the author and reviews much 
of the literature and, indeed, it is this extensive 
review that makes it a significant and useful con- 
tribution to the subject. 

The presentation of material is intended for the 
physician, surgeon and medical student. While the 
clinician will find a great deal of value in the state- 
ments and opinions in the book, the student should 
regard very much of it with caution. 

The introductory chapters on the origin and nature 
of tissues are too brief and superficial to be really 
valuable though they can be regarded as a light 
“curtain-raiser” for the remainder of the work. The 
discussions on methods of examination and the 
general histological forms of tissues are also rather 
too sketchy to be of value to the student. A good 
deal of relevant work of the last few years has been 
overlooked and not included. 

When it comes to the actual matter of grafting, 
however, the text adopts a different form. There is 
a great deal of information carefully divided into 
various sub-sections according to whether the grafts 
are autogenous, homogeneous or heterogeneous. The 
differences between embryonic and adult tissues are 
clearly stated and the effects of various types of 
stimuli on grafts are discussed. In most parts, the 
results of animal experiments are given. 

One of the valuable contributions in the book is 
the discussion of the two hypotheses of grafting 
described as the “cell: survival theory” and “replace- 
ment theory.” The author attempts a_ balanced 
assessment of the two views, but it is clear that 

he is wholeheartedly in favour of the cell survival 
hypothesis. A great deal of the evidence that he 
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brings forward for special cases is indisputable, but 
there is much more which will be quite unacceptable 
to most biologists. His enthusiasm has caused him 
to make wide assessments and unjustified deductions 
from incomplete observations which have other in- 
terpretations. 

At the same time, the material is interestingly and 
well presented, in considerable detail. There are 
numerous valuable references to the literature, par- 
ticularly on the technical side and should receive 
careful study. 

The volume is well produced on heavy art paper 
and there are numerous illustrations—partly photo- 
micrographs and partly drawings. Many of the 
drawings are oversimplified but, provided the in- 
herent fallacies in some of them are appreciated, 
these can be most useful. The bibliography given at 
the end of each chapter is an extremely useful 
adjunct. 

Thus, with the proviso that the student should 
accept the observations but be rather sceptical about 
some of the hypotheses (and after all, this should 
apply to all books), this is a volume which is 
thoroughly recommended. 


FRACTURES OF THE FACIAL SKELETON. 


By N. L. ROWE and H. C. KILLEY. (Foreword by 
Sir Reginald Watson-Jones. ) Edinburgh: E. and S. 
Livingstone Ltd., 1955. 92” x 7”, xxxvi plus 923 


pp., 1,231 illustrations (14 in full colour). Price: 
£6 net. 

This “monumental” work, as it is described by 
Sir Reginald Watson-Jones in his foreword, repre- 
sents the consolidation of many years of experience 
of facial injuries both in peace and at war at one 
of the foremost training grounds for maxillo-facial 
surgeons in England. It is, therefore, authoritative 
and will command the immediate respect of all 
interested surgeons throughout the world. 

The authors have been at great pains to include 
everything even remotely related to the main subject 
in an attempt to make it the complete reference book 
not only on facial fractures, but also on all possible 
associated conditions. In so doing they have had to 
enlist the aid of experts in other fields and have added 
enormously to the size of the book, bringing it out 
of the price range of many individuals and into the 
class of massive referencé works which, for the most 
part, are found only in the medical libraries. 

Part I deals with fractures of the mandible with 
the emphasis in the treatment section on the use of 
indirect methods of fixation. The uses and tech- 
niques of interdental wiring and of cast metal 


Tue AusTRALIAN AND New ZEALAND JoURNAL OF SURGERY 


splints where teeth remain on the fragments ar 
elaborated and excite no other criticism than tha 
the condemnation of open cap splints indicates pn, 
more than a lack of experience with a type of splin: 
which is widely and successfully used in man 
other units in preference to the more cumbersom 
splints that the authors advocate. In dealing wit 
edentulous fragments, however, the authors hav: 
listed a profusion of technical methods which a: 
surely of little more than historical value as primar, 
methods of treatment to-day. he conservatis: 
which commits a patient to any of the clumsy an‘ 
often tedious methods of fixation listed by the 
authors when through a small incision a metal plate 
or wire can be applied directly to the bone, reducing 
post-operative management to a minimum, simp!) 
reflects the difference between the dental and surgica! 
approach to these problems. It is a pity that in a 
work of this nature no lead is given to the reader 
who is seeking the simplest and best method among 
a lot of alternatives. 


Part II deals with middle third fractures and here 
perhaps the only major criticism that may be levelled 
is that the authors have failed to take advantage of 
a golden opportunity to simplify an already complex 
and unwieldly classification. When one starts to 
talk about “lateral middle third fractures,” surely it 
is time to take stock of one’s terminology! 


The latter portion of the book is devoted to useful 
sections on war wounds, anaesthesia, secondary 
procedures for established deformities, technical 
laboratory methods and the management of related 
injuries. 

Although one cannot help the feeling that this 
book has grown almost beyond control in the 
preparation, it is, nevertheless, beautifully produced 
throughout, and is an important contribution to 
surgical literature. 


Books Received. 


ALFRED HOSPITAL—CLINICAL REPORTS. (Volume Y.) 
By Sundry Authors. Australia: Messrs. Brown, Prior, 
Anderson Pty. Ltd., 1955. 10” x 6”, 125 pp., 46 
figures, 20 tables. 

ANALGESIA FOR MIDWIVES. 

D.C.H. Edinburgh: ind S. Livingstone Ltd., 1955. 
8)" x 53”, vii «ty 68 pp., 5 plates, 25 figures. 


10s. 6d. net. 
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